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OVERVIEW

The Alaska Department of Transportation & Public Facilities (ADOT&PF) initiated the first
eight environmental sensor stations (ESS) in the Anchorage area, called the Road Weather
Information System (RWIS) Phase 1. Following Phase I, the need for more ESS statewide
increased. The ADOT&PF identified 31 sites, called the RWIS Phase II. The ADOT&PF
relocated some sites during the design phase to more desirable locations, some sites were
never constructed due to power and communication issues, and newer sites were identified
due to priority of maintenance and operations (M&O) personnel. Hence, the ADOT&PF
has updated and continues to update the original list of 31 sites.

The need for additional ESS after Phase I grew for various reasons. One, M&O stations
statewide have large areas they maintain; sometimes over 100 miles of road in one direction.
Having an ESS on their route could help improve daily winter operations. Two, due to
budget cuts, some M&O stations were closing and the next closest M&O station would have
to extend their area to cover this closure. Rather than having to drive the long routes for
road conditions, the M&O stations could simply turn on a computer at their station and
access the information. Overall, as the popularity of the RWIS grew from Phase I, this
generated more interest from M&O personnel requesting new sites and site relocations.

The ADOT&PF used a site selection plan as a starting point to select Phase II ESS locations
(Appendix A). Matrix Management Group (MMG) conducted the plan in August 15, 2001
as a subcontractor to PB Farradyne-project manager. MMG selected sites based on: a
reconnaissance of areas suggested by M&O personnel; an analysis of existing weather
observation sites; and site analysis to determine the geography that allows for ideal road
condition collection.

The Site Selection Plan generated a list of favorable sites. From this list, M&O managers
chose the top 31 priority sites based on the funding amount. As Phase II design and
installation began, the ADOT&PF delayed or relocated many sites due to higher priority
sites, issues with power and communications, and problems with cold weather impeding
installation. In addition, new locations have been proposed, but not necessarily finalized.
The current RWIS Phase II ESS locations are listed in Table 1. M&O and other agencies
such as the National Weather Service and the military have proposed several new sites for
20006 installation, but the ADOT&PF has not finalized those sites and, therefore, are not
included in Table 1. Since the ADOT&PF proposes new sites each year, Phase 1I installation
is still ongoing. The original ITS Earmarks, however, have been expended and the
ADOT&PF is using new funds from the State Transportation Improvement Program
(STIP).



Table 1. RWIS Phase II — ESS locations

1 | Parks Highway @ Hawk Lane MP 53.2 Completed

2 | Parks Highway @ Talkeetna Road MP 98.7 Completed

3 | Parks Highway @ Little Coal Creek MP 163.2 Partially Completed

4 | Parks Highway @ East Fork DOT M.S Proposed — priority level lowered
5 | Parks Highway @ Broad Pass Summit, MP 201 Completed

6 | Parks Highway @ Nenana Hills MP 328 Proposed- issues with power & comm
7 | Seward Highway @ Summit Lake Lodge MP 45.8 Completed

8 | Seward Highway @ Russian River Ferry MP 54.8 Completed

9 | Seward Highway @ Snow River MP 17.7 Proposed —issues with power & comm
10 | Sterling Highway @ Soldotna DOT M.S. MP 98 Completed

11 | Sterling Highway @ Ninilchik River Bridge MP 135.9 | Completed

12 | Richardson Highway @ Tenderfoot MP 292.7 Proposed —install 2005
13 | Richardson Highway @ Birch Lake MP 307.2 Completed

14 | Richardson Highway (@ Badger Interchange MP 358 | Completed

15 | Richardson Highway @ Trims DOT M.S MP 218.2 | Completed

16 | Richardson Highway @ Rendezvous Lodge MP 45.6 | Proposed — install 2005
17 | Richardson Highway @ Valdez MP 19 Completed

18 | Richardson Highway @ Thompson Pass MP 26 Completed

19 | Edgerton Highway @ Richardson Highway Intersct. | Completed

20 | Alaska Highway @ Dot Lake MP 1360.4 Completed

21 | Alaska Highway @ Tok Weigh Station MP 1308 Proposed —install 2005
22 | North Douglas Highway @ MP 4 Partially Completed

23 | Glacier Highway/Egan Drive @ MP 3 Completed

24 | Mendenhall Loop Road @ Goat Hill Completed

25 | Glacier Highway @ Cohen Drive MP 22 Completed

26 | Klondike Highway @ US/Canadian Border MP 14.9 | Partially Completed

27 | Haines Highway @ Chilkat River Bridge MP 23.8 Completed

28 | Haines Highway @ Klehini MP 36.6 Completed

29 | University Avenue, Fairbanks (@ Chena River Bridge | Completed

30 | Steese Highway @ Cleary Summit MP 20.9 Completed

31 | Tok Cutoff @ Mentasta Pass MP 79.2 Completed

32 | Glenn Highway @ Gunsight Mountain MP 117 Completed

33 | Portage Glacier Road @ Bear Valley Partially Completed

All of the sites include sensors for surface, sub-surface and/or atmospherics. Some sites
include donated equipment such as tipping buckets and barometric pressure gauges from the
National Weather Service (NWS) and various sensors from the University of Alaska —
Fairbanks (UAF) to further their weather research. The donated UAF equipment, however,
has been delayed due to installation delays of UAF specific ESS locations. In addition, all of
the ESS that include atmospheric sensors include a fixed-zoom camera or a Pan-tilt-zoom
(PTZ). See Table 2 for sensor information.




Table 2. RWIS Phase II — Sensors

Surface

Surface Systems FP 2000
Chemical percent, ice percentage, depth, freeze point

Sub-Surface Temperature Probe

Surface Systems Model #516UG-D
17 below roadway surface

-22 to 176°F

Temperature Data Probe

Measurement Research Corp.
Model #TP101 “SHRP”
72” below roadway surface

Wind Speed/Direction

RM Young Model #05103
0-134 MPH

Met One Instruments #50.5

Air Temperature/Relative Humidity

Thies Model #032202
10-100% relative humidity

-31 to 158°F Ambient Temperature

Fixed-Zoom Camera

Cohu iView— Fixed Zoom Camera
Color, low-light

Pan-Tilt-Zoom Camera

Cohu iDome — Pan Tilt Zoom Model #3920
Color, 360° rotation, 64 uset-defined preset positions.

Precipitation Sensor

Hawk Eye or Price
Yes/No detection, Optical Infra-red

Optical Weather Identifier —
precipitation type, intensity and rate

Optical Scientific Inc.

Tipping Bucket Rain Gauge

Texas Electronics #TE525 WS-1.8

NovaLynx Corporation
Model 260-2500
12” rain gauge

Barometric Pressure

Vaisala-Campbell Scientific #CS105

Similar to Phase I, the ADOT&PF chose Surface Systems, Inc (SSI) to deploy RWIS Phase
II. Phase I deployment facilitated RWIS plans, specifications and estimates for additional
ESS statewide in Phase II. It also heightened awareness of using RWIS to improve M&O
winter operations statewide. Lessons learned from Phase I helped address issues in Phase II.
However, this has not been the case entirely. New Phase II issues were addressed
concurrently with the design and installation. Phase II generated a whole new set of issues
that made managing the project much more involved, such as:

1. In Phase II, the ADOT&PF organized an RWIS team to oversee the design and
construction. Whereas, a contractor managed the RWIS Phase I project.

2. Phase II sites consisted of ESS in very remote locations requiring a more complex
design in regards to power and communications. This caused a much more complex
network of communications to manage and maintain through various types of
communication and links, i.e. Freewave Radio, modems, State Wide Area Network,
internet, and plain old telephone (POTS). Power resources were more complex due
to multiple power companies servicing the sites and unique power sources such as
solar and generators being considered. In addition, ADOT&PF sought out other
agencies to share in the power and communications for several ESS. These




partnerships generated the need for detailed Memorandum of Agreements that
outline the responsibility of each agency.

3. Heightened interest, both internal and external to the ADOT&PF, generated more
requests from the RWIS team, such as: access to the raw data, a public web site,
equipment donations, sharing of power and communications, metadata, quality
controlled data, internal website upgrades, and more.

4. Costs per site tripled due to cost of new equipment, innovative power and
communication resources, additions of donated sensors, and ongoing problems and
changes with hardware and software.

5. Ongoing maintenance and operations generate a much more complex system to
manage and continually monitor and maintain.

Opverall, the RWIS Phase II has generated a very positive feedback from both internal and
external users of the system. The camera images available on roadweather.alaska.gov generates
more hits than any other page on the ADOT&PF’s web page. M&O have benefited from
the improved winter operations efficiency, especially with budget cuts and tight management
occurring,

PROJECT TIMELINE

RWIS Site Selection Plan (Matrix Mgmt Group) ........cceceuevveneee August 2001
Request for Proposal ..., July 2002
Vendor Selected (Surface Systems, Inc) woooevevececceccrcncccicnenenne September 2002
Project Begin.....ccouviiiiviniiiiiiiiiiicccccccc s September 2002
Project COmplete........cvuviiiiiiniiiiiiniiniiiciiiceneiseesssenenes Ongoing
LESSONS LEARNED

Technical

The majority of technical issues in Phase II were communication, power and ongoing issues
related to hardware and software. Phase II included site locations in very remote stretches
of highway where power and communications are limited or simply not available. This
required innovative communication. Freewave Radio provides a wireless link to a direct line
nearby and then into the State WAN where the data is transferred to a central server. This
technology has proved very reliable and feasible. Cellular phone was not an option because
of the high costs in Phase 1.

Installing sites in remote areas also required innovation in power. In a couple ESS locations,
the ADOT&PF partnered with other organizations, such as the Federal Aviation
Administration (FAA). The FAA invited the ADOT&PF to share power from an FAA
facility near the ESS. In another case, the ADOT&PF partnered with a private business



using a generator. Both of these required a Memorandum of Agreement (MOA) so that
goals and responsibilities of each agency are clear and simple to understand. In areas where
no adjacent buildings exist with a power source, the ADOT&PF purchased power modules
that use propane generators and solar backup. Three power modules will be operational in
2005. The ADOT&PF anticipates additional power module purchases at sites that have no
direct power source.

Many other communication issues arose that were periodic. Some of these issues were
caused in the network of data transfer. Phase II consists of a complex network of
communication from the ESS RPU to the central server. A break in the network due to
equipment or communication failure can cause data not to transfer from the ESS. This
requires continuous monitoring of the communication network to make sure data is
transferred successfully.

Lessons Learned — Technical:

1. Rely on partnerships to share power and communications in remote areas, if
necessary. Partnerships can lead to successful ESS deployment where both parties
may benefit. (see Partnerships below)

2. Use innovative communication and power sources, especially for sites in remote
areas. Freewave Radio is proving to be a reliable and inexpensive means to link ESS
to established, inexpensive communications when POTS or other direct
communication sources are not available at the ESS.

3. Pay close attention to the communication network and monitor for inconsistencies
or failure in data transfer.

Other technical issues include faulty equipment. For one, accuracy of many of the pavement
sensors has been questionable since they were installed. The ADOT&PF detected this issue
during Phase I, but made the mistake of pre-purchasing numerous pavement sensors for
Phase II. Hence, we were left with the sensors, but still maintained hope that they would
produce some reliable data. Moreover, not all the pavement sensors were bad, only some
reported false readings. Another other issue with the pavement sensors is that they were
susceptible to damage once overlaid with new pavement.

Another equipment issue are camera outages. We elected to purchase pan-tilt-zoom (PTZ)
cameras that could collect 16 pre-set images from the RPU. In previous discussions with the
Federal Aviation Administration, they were interested in collecting images of the skyline for
aviation purposes. The PTZ camera that we purchased was new technology that was not
very reliable. Several PTZ cameras failed due to technical problems and had to be replaced.
These problems are ongoing with the PTZ and they require periodic monitoring to make
sure they are operational.

Other equipment issues relate to integrating donated sensors. The ADOT&PF is open to
installing donated equipment. Small issues arise, however, during installation that require
unique or additional expenses to make them operational. The NWS donated tipping buckets
for several ESS. Many o f these required wind guards that had to be specially fabricated,
delaying the installation of several sites. The ADOT&PF also incurred the expense of
making the wind guards and installing them.



Lessons Learned — Equipment:

1. Research more robust equipment for the ESS. New technology, such as radar can
help alleviate the many problems of in-pavement sensors, including M&O paving
projects that cover the pavement sensor. Once the sensor is paved over it must be
replaced, costing approximately $5200 per site.

2. Equipment issues arise continuously and must always be monitored for inaccuracies
or complete failure. Keeping additional funds in the budget for maintenance &
operations of the equipment is essential. In addition, the RWIS team cannot
continuously monitor the RWIS data for inaccuracies and failures. Purchasing
software warning system that can detect these failures, can save not only
embarrassment of having external users notify us of issues, but also increase the
chance of early detection.

3. Purchasing the newest technology can be risky. The PTZ cameras produce
functional images, but the technology seems to be unreliable. The need for reliable
cameras is very high especially since the images are the most highly requested from
the users.

4. Work closely with other agencies that are donating sensors to ensure that all the
component are ready and complete. Also, ensure that additional expenses caused by
the donated sensor are not too costly that they cannot be installed.

Institutional
Internal:

Internal issues in Phase II are mainly managerial related. Phase 11 generated a whole new set
of issues that made managing the project much more involved and complicated. To help
alleviate issues that arise, the ADOT&PF created an RWIS team made up of personnel from
each region, including the headquarters office. The team meets frequently to discuss
installations, ongoing issues and future needs. This is a very positive approach, however, it’s
not without it’s disadvantages. The RWIS team deals with vast amounts of detail needing
attention to this project. For one, the ADOT&PF uses Notice to Proceed (NTP) documents
to procure additional equipment and services from the Contractor on an as-needed basis.
NTP’s are a good way to procure additional items as needs arise, however, during Phase 11
this method is used countless times where tracking all of them becomes critical so as to not
exceed budgetary amounts. This method requires continuous attention to the amounts and
good accounting.

Phase II also increased the number of invoices being processed. In addition to the monthly
invoices from the main RWIS Contractor, numerous invoices were added from phone and
power companies to accommodate the statewide ESS sites. Other invoices increased due to
contractor services for site inspections and information technology services. Some invoices
are sent to more than one source making it difficult to track the funding account. In
addition numerous ADOT&PF personnel charge their time and travel to the RWIS budget
making it difficult to budget personnel time in the first place. Overall, the RWIS team has to
a difficult task of keeping a tight control on the account to ensure that these invoices and
personnel expenses do not exceed the budget.



After deploying Phase I, the need for additional ESS statewide and integrating it with other
ITS projects became more apparent. As the RWIS becomes more widely accepted by
internal staff, they began to make requests on new sites, site relocation, or questions about
the ESS equipment and software. Matrix Management evaluated M&O needs before design
began, however, the seriousness of M&O’s interest did not grow until the ADOT&PF
completed Phase I. Most likely, M&O’s heightened interest grew once they could see and
use the RWIS data. Additionally, it is unknown to what extent M&O personnel are using
the data to make winter operation decisions. Since these are built for M&O we assume they
are using the data for winter operations. A tighter control over the users and their feedback
is necessary to help further steer the direction of the RWIS. An attempt was made to survey
the users, but little feedback was given and follow-ups were not completed due to other
priority areas the RWIS team addresses continuously.

Similar to Phase I, appointing responsibility on maintaining the sites is a another internal
issue. Internal expertise on the sites is minimal. All of the technology involved requires great
attention and tremendous training in order to maintain the sites. Even minor maintenance
like cleaning the camera lenses or re-positioning the camera is a concern when we don’t
have M&O trained to perform these procedures. It can be costly to send a Contractor to
perform these minor maintenance actions. Currently we have purchased an extended
warranty with the Contractor to support and maintain the system, but eventually we will
need to be more self-sustaining.

Lessons Learned — Internal:

1. User and on-site training is an essential part of bringing new technology into the
ADOT&PF. M&O are expected to use the ESS and eventually maintain the system.

2. Conducting a user needs study with key M&O personnel on ESS location,
equipment, usage, etc. is essential during the pre-design phase. However, in this
case, the ADOT&PF also needs to conduct follow up surveys after initial
deployment. M&O are very aware of their work area and have very specific needs
that should be taken into consideration early in the planning stage.

3. A usage survey can help the RWIS team better manage the project. Again, it is
unknown to what extent the M&O use the RWIS data and if they are using it at all.

4. A tight control of NTP’s, invoices and personnel working on the project can help
alleviate budget issues.

External:

Institutional issues external to the ADOT&PF include sharing the data with other agencies,
integrating equipment from other agencies, sharing of resources such as power and
communications and more. TechNet 2002 was a conference to discuss the sharing of
resources between agencies that have remote sensors, such as RWIS. During this conference,
other agencies became very interested in accessing the data, donating additional sensors, and
in sharing power & communications to help deploy the RWIS. The support from other
agencies on our RWIS program was very positive for the ADOT&PF, however, it wasn’t
without minor institutional issues. For one, the RWIS team was more than open to
equipment donations, however, the question arose on maintenance. Who would maintain
the equipment? The RWIS team decided to create a Memorandum of Agreement (MOA)
outlining the maintenance and operations. Essentially, agencies would donate the equipment



to the State and we would maintain it as funding became available. This approach worked
the best to alleviate confusion on maintenance and ownership. These same concerns were
raised in sharing of power and communications with other agencies or businesses. Again,

MOA’s were used to alleviate sharing issues.

RWIS data must be easily accessed by any agency requesting the information. This proved to
be a fairly easy task by providing an FTP site where the data can be accessed at no cost. The
only issue raised is that the data being placed on the FTP site was in vendor-supplied format
(raw data) that was not user friendly. The agencies accessing the data need to understand the
raw data formats so they can convert it to a user friendly format. This is done by emailing
the agencies a document explaining the data formats.

In addition to providing an F'TP site, there were issues with providing metadata and
updating the public website to keep up with the numerous ESS installations occurring
statewide. As RWIS Phase II was deployed, interest from outside agencies grew
tremendously. This increases requests from external agencies on data accessibility.

Lessons Learned — External:

1. Take into consideration that road weather data will generate interest from other
agencies who will want the data and may donate equipment to improve their weather
observations. Other agencies, such as the National Weather Service and the
University of Alaska both donated equipment and were interested in free access to
the data. Pre-planning early in the design phase will help alleviate integration issues
later on.

Financial
The cost of Phase II RWIS is very difficult to compute. For one, each site installation was
unique depending on the environment, the closeness of power and communications and
equipment needs. The cost of an ESS were dependent on numerous factors:

= trenching requirements

* installing unique communications and power types i.e. installing radio antenna’s at

high locations using helicopter service, building power modules and housing, etc.

* utility companies extending service to reach the RPU

* installing donated or custom equipment such as tipping buckets

" revisiting sites by the contractor to make changes or updates

* revisiting the sites by utility companies when there’s a utility failure

® cquipment replacement i.e. pavement sensors

® unique site installation and commissioning

= additional training

* website upgrades

These costs unknown to the RWIS team make it very difficult to estimate the cost and work
with a budget. These issues and cost create installation delays and the need to continuously
request funding to support the project. The ITS Earmark was not enough to continue these
ongoing and additional expenses. More funding is coming from the Statewide



Transportation Improvement Program (STIP) where these costs are competing with other
surface transportation projects.

Lessons Learned — Financial
1. When planning an RWIS budget, take into consideration additional expenses to
cover ongoing changes and unknown additions, and M&O of the ESS.  This can
be difficult to do when installing ESS in remote areas where each site installation is
unique.

Procurement

The ADOT&PF used a cost plus fixed fee in Phase 11, similar to Phase I since it was flexible
and successful. The contractor negotiated a fixed fee for each RWIS site and equipment
needed (i.e. computers, software, cabling, communications, etc) at the inception of the
contract. In addition to the fixed fee, we reimbursed costs for travel expenses and changes in
the scope of work. This method proved to be very practical for this project since there were
numerous unknown’s and additional costs that were indeterminate early in the contract.

The ADOT&PF chose the vendor based on qualifications and cost. The ADOT&PF
scored proposals using a 1-5 ranking system for each criteria: understanding of the project
and credentials; hardware & installation; software; long term maintenance and operations;
communications; technical support and extended warranty; contract cost evaluation. The
selection method used for RWIS Phase 1 was a flexible approach in making sure an
experienced and economical vendor was chosen.

The ADOT&PF used a sole source contract to hire a electrical engineer to conduct
thorough site analysis on the exact placement of the ESS and to identify practicable power
and communication resources.

Lessons Learned — Procurement
1. Use procurement methods that are flexible for a project that has both construction
and software.
2. Use selection methods that take into consideration both expertise and cost.

Partnerships

RWIS Phase II relied on partnerships to support the ESS installation, in addition to data
sharing. With the Dot Lake ESS, the ADOT&PF was able to partner with a local school to
share satellite communications. The ADOT&PF partnered with the FAA for power at an
ESS located near an FAA facility. The FAA agreed to provide power if they were able to
access the data. In particular, the FAA were interested in accessing images of the skyline
coming from the PTZ cameras. Many of the ESS sites are in mountain passes used by
aviation as well as highway travelers. The ADOT&PF formed a partnership with a lodge to
share their power generator. This proved to be very feasible for the ADOT&PF.
Numerous partnerships were formed to also share the data at no cost. The NWS signed a
Memorandum of Agreement during the design phase in hopes to collect the data and use it
to improve local forecasting. These and other partnerships are very beneficial to the
ADOT&PF and to the success of the project. More information on partnerships is
documented in a paper, “Reliance on partnerships to deploy technology”. (Appendix B)



Lessons Learned — Partnerships

= Partnerships are beneficial to the ADOT&PF and to the success of the project when
installing remote ESS.

* Memorandum of Agreements help clarify the responsibilities of each agency
involved and help maintain ongoing relationships throughout the project lifecycle.

* Developing partnerships early in the project can reduce efforts in securing project
support during technology deployment.

® Partnerships can be created through networking conferences and outreach meetings
early in the project. i.e. TechNet 2002

I'TS STANDARDS

RWIS Phase I equipment is fully compatible with the National Transportation
Communications for I'TS Protocols/Environmental Sensing Systems (NTCIP/ESS)
standards as defined by AASHTO at the time of project completion.

Appendix C contains a table of standards used in RWIS Phase 1.
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Appendix A

ALASKA ROAD WEATHER INFORMATION SYSTEM

NEW SITE SELECTION
(PHASE I1)

August 15, 2001
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August 15, 2001

NEW (RWIS SENSOR) SITE SELECTION PLAN
AKDOT&PF ITS/RWIS PROJECT

PHASE I1
(Task R6)
Introduction

The second phase of the Alaska ITS/Road Weathemhation System (RWIS) project addresses
portions of the Central, Northern and Southeasid®sg The siting analysis has two main
objectives. The first is to determine the optimuumber and locations for RWIS sensor stations.
The second is to determine the desirable equipfoer@ch location to achieve the most efficient
use of RWIS hardware technology. The analysisrigdd by the time available for it. The intent
to have some sensors in place by the winter of ZWWR (October 1) requires significant
dependence on subjectivity, intuition and compremighe highly variable nature of climatic
effects in the various regions of Alaska creatdsmand for increased density of weather
observations to support tailoring of forecasts ildring of maintenance actions to localized
requirements.

Almost 100 prospective sensor sites were identifiexdng the Phase Il User Needs identification
process, and each was given some evaluation. Sibesevere a composite of similar inputs; i.e.,
several people might have suggested specific ptaetsvere different, but within a few blocks of
each other—one site was taken to represent dileofelated inputs. In other cases, several
alternatives with different site characteristicgt tesponding to the same needs, were separately
identified. The sites that were drawn from thisqass are listed in Appendix IIA. A brief
description of the location, likely availability pbwer and communications, and rationale for
inclusion is provided for each site. Because efdlose fit between inputs from highway
operations personnel and experienced Alaskan n@tests, and the distinctive microclimates
involved, it has been tentatively concluded thasnsites should be “fully instrumented.” Fully
instrumented means they would include a RemoteeBsiieg Unit (ESS), pavement sensors
(temperature, chemical presence), wind speed agdtidin sensors, air temperature sensor,
humidity sensor, and precipitation sensor, andlac/icamera. Several locations (and further
review could identify others) are near enough tistaéng atmospheric sensors as to be
recommended for pavement sensors only.

Based primarily on operational and meteorologicaruneeds, this prospective list (Appendix 11A)
was intuitively and subjectively reduced to aniatitshort list” to focus further evaluation

through field site visits on the sites most likedybe given serious consideration under the exjstin
Phase Il budget. This “Short List of Highest RahkRNIS Sensor Sites to Serve Phase Il Areas”
is shown in Appendix IIC. All Short List sites veevisited in the field. Following the

assimilation of information gained through this gees, all sites were evaluated in the manner and
ranked with the results shown in Appendix 11B. Wlhort List sites are further evaluated
through preliminary engineering, and consideratimingower, communications and right of way
are added to the database, the evaluation anchgankii be re-visited. Appendix I[IC will also be
re-visited, as appropriate, to become the “Shat lar Recommended Deployment.”

Highway maintenance and operations personnel typisant to have sensors in the locations
that are particularly troublesome, and/or furtliesin the maintenance station and their first-hand
observations, and/or are representative of theatlicnates they perceive to exist. Weather
analysts and forecasters typically want to generdidemation from existing data-sparse areas in
order to better appraise atmospheric conditionstamdake more refined forecasts, especially if

13



snow and ice control decision makers are goingettobking for more specific information.
Especially, forecasters would like to see morerimition “upstream” and at higher elevations.
Most observations are now being taken near sea l&\re is considerable agreement between
both groups on the locales where RWIS sites walddlly be located.

Methodology

Developing the Siting Plan for the “Prototype PHdses been essentially a six step,
somewhat overlapping, process. Each step hasdaw¥eedback and informed the
other concurrent steps. However, the overlappioggss has been mostly
necessitated by a schedule requiring a somewhatated process with abbreviated
documentation and significant subjectivity and itmbm. We strive to merge
operational and forecaster needs, or in some tasgthem separately with different
sites; but fortunately, there is mostly good agrereinon the needs.

The six steps have been to:

» Identify needs through interviews among highwayrapiens personnel, meteorologists
experienced in the respective regions, and thirtigsawith important perspectives.

» Determine existing weather observations to avojlidation in siting, and to integrate them
with RWIS generated information during deployment.

» Conduct reconnaissance of areas suggested byiewems, and follow-up for clarification.

» ldentify specific sites, in terms of “siting consi@tions,” within the locales suggested.

» Evaluate sites preliminarily against the evaluatxiteria arising out of the needs
identification process.

e Document the “best” sites, a short list of 25 framich about 16 could hopefully survive the
practicality tests of power, communications, amgghtriof way availability. (This list is
Appendix IIC, and is an extract from Appendix 11A.)

User Needs- Maintenance decision-makelinformation requirements were appraised. The
kinds of weather that triggers their particulai@us, the clues they use in discerning weather that
is about to or is occurring, their service levelsactices and decision thresholds, and the kinds of
weather and pavement condition information theyhedsthey had were noted. Similarly, after
explaining the particular activities and decisibresholds of highway operations to
meteorologists, the weaknesses in existing dataable tailored forecasts were identified by
them. Finally, the consultant “stirred” experieademm other places with established RWIS and
anti-icing programs “into the pot.” From these tipié sources, the information that provided a
basis for characterizing the RWIS sensor sitesidwed:

- The types of weather and road conditions in théestilbegions that require snow and
ice control,

- Snow and ice control practices, priorities, ardagsponsibility,

- Snow and ice control equipment in use, procedundssahedules,
- Extent and circumstances of anti-icing measures,

- Anti-icing, deicing, abrasives materials in use,

- Sources of local weather information used by denishakers,

- The micro-climates perceived to exist, and pardicuweather patterns that generate the
weather effects that trigger maintenance actions,

- Current practice and possibilities relative to dexi thresholds that should be embedded
in forecast products,

- Communications used to monitor approaching stommdsveeather in progress,
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- Observed roadway weather “rules of thumb,” or iatlics considered as representative
and a basis for anticipating the likely impact oouble spots,

- Impact of roadway elevation changes, terrain shadawd other effects on snow and ice
control practices,

- Functional classification of roads, types and vadanof traffic, relative priority of routes
and services.

Particular decision thresholds, practices and sen@vels are contained in the
Task R2 User Needs Interim Report.

User Needs- Meteorologicalpatterns were considered so that RWIS sites would
as often as possible also help to detect impendeaher patterns. Some of the
particular patterns germane to winter highway oj@na, and for which

improved detection would support improved foreeasiuracy are as follows:

South Central/Interior:

* Wind speeds and directions relative to a meridimmough Valdez provide
input for forecasting where the heaviest preciftatvill occur, and whether
it will be snow or rain.

* “Pineapple Express:” wherein a strong southerlywftd moisture, with lots of
variability across the freeze-thaw line causes abmrmal precipitation at
Valdez, and even rain at Thompson Pass, but irtyicelow normal
precipitation north of the Chugach Mountain Range.

* “Permanent Gulf of Alaska Low:” which, among othleings, typically places
Valdez-Thompson Pass area in an upper air col,eninermain jet stream
turns east then south along the Pacific Coasta lbetnant goes north-
northwest along the Chugach and causes more fregunewfalls and colder
temperatures. Depending on orientation of the haxiable precipitation
effects occur on the Kenai Peninsula, at timesyhaaupslope areas. If this
Low moves to the Northeast, against the Alaskast¢catamay induce a “Fort
Yukon Low” that generates wind and snowfalls frdra east in the Tanana
Valley.

» “Colder Low:” A cold surface Low north and westtbe usual location of the
Gulf of Alaska Low, drawing in cold air from Sibaricreates more snow in
Anchorage area and drier colder air for Valdez .aM&en this Low moves
north of the Aleutians, generating southwestedwfialong the north side of
the Alaska Range, it also is a classical souramoiwfall for the Interior.

» “Interior High:” A big high pressure center oveetAlaskan Interior,
generates high wind from the North-Northeast foldéa and south central
Alaska, clear sky events, with lot of drifting, grad blizzards, and no
melting.

* Moderate to strong front approach or passage frmsoutheast through
southwest is a typical precursor to moderate tngtisurface winds,
“Chinook winds”, and may result in an inversion neeher mountain ridges,
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affecting avalanche conditions, and may be followedapid temperature
rises and extremely slick road conditions.

Southeast:

» “Arctic Air Mass/Taku Winds:” Arctic air outbreals very cold air spills
westward through the valleys and over the mounteéss of Juneau. This
extremely cold and dry air changes the coastallveedtom mild and
generally wet to clear and very cold with the att@mt road icing wherever
there was moisture. It may be accompanied by dengdatabatic winds
with gusts exceeding 50kts, and in addition todhmaging effects of the
winds themselves, is conducive to heavy icing ol Isurfaces and vessel
susperstructures resulting from sea spray.

» “Arctic Air Mass with Marine Overrunning:” consists westerly relatively
warm and moist airflow overrunning the surfaceiarair mass (in the
previous example). This results in heavy predijitaof up to two feet or
more of snow in the Juneau area, then gradualhgtia rain.

* Rain followed by snow is the modification of a n@nwinter rain pattern,
when modified by a strong cold front approachirapfrthe northwest. Snow
accumulation is typically less than two inches, thetduration of the event is
difficult to anticipate.

* Rain followed by snow due to strong arctic outbréawing down Lynn
Canal from the north. The air mass cools quickly moisture already
present and sustained by additional overrunning fitee Gulf turns the
precipitation to snowfall. This pattern is infreu, but timing of its effects is
difficult to anticipate due to sparsity of obseroas.

User Needs- Integration and evaluation was done by keeping these kinds of needs in mind.
Interviewees were also asked what kinds of infoimmafrom what particular areas, is needed to
make better decisions and to achieve more effeptiaetices. And in the case of meteorologists,
what data from what particular places would suppuote localized analysis and tailored
forecasts. This process generated the “raw” fisirmost 60 locations, containing almost 100
individual “spots”, where sensor suites might becpd.

In preparing to evaluate the list, it was recogditteat both maintenance managers and
meteorologists have essential needs that mustégraied to develop the most responsive RWIS
information network. A prime consideration wasl&velop criteria for selection of sites that
would provide the most effective network of timelyd accurate weather and pavement
information for use by decision makers. The raglohprospective sites would need to be in
terms of their relative value to the basic funcsiaf an RWIS site, which were evident in the
stated needs of the potential users. These ewa@iteria would be:

DETECTING: A function of sensors is to detect existing orrafiag weather, or roadway surface
conditions, on a real-time basis. Typical sitepkasizing detection would include known trouble
spots, frost and ice formation areas, fog pronasrend strong wind areas; and some sites would
complete a suitable grid for the reliable charaz&tion of significant weather events. A strongset
of DETECTIis VERIFY. Maintenance decision makers, in particular, &réed to “see” whether
what the sensors and media broadcasts seem tpdrtimg is actually occurring and the extent of it.
An expected source of cost and time savings from&RM/to negate the driving out to see what is
happening. This is the source of a strong inténesb-locating video cameras with the weather gens
sites. Detection serves both maintenance deciskers and weather forecasters.
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FORECASTING: Sensors are also sited to provide local inforomatd supplement NWS or other
weather observations. This information is usedeeelop site-specific forecasts of weather and road
conditions. Since the benefit of using weatheorimiation is to make timely decisions through the us
of forecasts, acquiring specific local informathould be considered a primary reason for siting
sensors. Sites selected to support weather fanegahould be meteorologically representativerof a
area. Maintenance decision makers, ideally inwametjon with a weather forecaster dedicated ta thei
support, make “nowcasts” in accomplishing their kvoA “nowcast” is essentially the assumption that
is made about what the immediate future weathéeibind therefore the basis for the maintenance
action undertaken. Thus, forecasting is of intei@both the meteorologists and the maintenance
decision makers.

MONITORING: Sensors are also sited to provide a monitoringtfan, to check the onset, ongoing,
and conclusion of weather compared to the predicoeditions in order to make mid-course
corrections. Monitoring sites are most usefukiested to provide information “upstream” of thear
i.e. first indications of change where the weathécoming from.” Monitoring sites serve both the
operational decision makers and the weather forexsas

It is worth noting that thermal mapping would beyaseful in a siting analysis, but is not an
available consideration at the time of this analysi

Ideally, sites that serve all three aims—detect\ardy, forecast, monitor—would be most
favorable.

Existing Data Sources Existing weather observation sites with somexjpnity and utility to the
Road Weather Information System have been idedtiad are separately reported in the

Existing Data Sources Report (Task R3). This imi@tion will help to maximize the RWIS
investment by avoiding duplicative sites and prevéeh opportunity to eventually fuse data from

all useful sources into the road weather infornmasigstem. Existing observations are fairly
widespread, but many are cooperative observersepotting 24 hours per day and there are many
areas for which data is sparse. There are no pavetlemperature observations being reported
and used by maintenance personnel on an operabiass. However, there are 26 temperature
data probes operated by the Highway Data Sectamirdih record pavement temperature. Areas of
data sparsity are a particular focus of the RWIS.

Reconnaissance- All areas suggested for sites were visited mailfarize with the topographical
conditions, and to make an initial survey of sttes might have the necessary attributes for
proper operation of weather sensors and represenfsvements for surface condition sensors.

Identify Specific Possible Sites- Considerations for the tentative selection ofIB\&ites were

set down based on the inputs of the User Needepsand established good practice elsewhere.
Highway maintenance and operations personnel in Bagion and the Consultant identified
particular locations that seemed to satisfy thatsggsconsiderations. Notes were taken and
digital photos documented the most encouraging &ierecurring reference during site
evaluation.

Preliminary Evaluation — All sites were subjectively scored in termstadit Detection,

Forecasting, and Monitoring value to the identifiedr-needs, and the siting considerations.
User-need considerations relate to the geograpbatibn and kinds of information that will

enable decision makers to make better decisioits.c8nsiderations judge whether a specific site
will provide valid and representative observatiofi$ie rating of user-needs involved a series of
judgments on a scale of relative merit. Site adbargition was essentially a screening process: yes,
no, or maybe. It generally took a “Yes” to movetie “short list.”

For a site to be included in the list of prospéickad to pass the “fatal flaw test,” and meetesith
or ideally both, the meteorology criterion and tleeision-maker criterion.
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Fatal flaw test: the site must have a favorableets@nd be free of obstructions to the flow of air
i.e. be representative of ambient atmospheric ¢immdi.

Meteorology criterion: Provides meteorologicallypiantant information.

Decision-maker criterion: Provides operationallyportant information to decision-makers.

The prospective sites listed in Appendix A derifien an initial consideration of these criteria,
and were then evaluated through a methodical agfait of more detailed considerations. The
methodology is described in Appendix IIB-1. A spiieheet displaying the rating process is in
Exhibit 11B-2.

“Best Sites” — The sites that scored best are included at Appendix C. In general,
the highest scoring sites combined the Detection, Forecasting and Monitoring aims
of both the decision-makers and the meteorologists. The Initial Rank Within Region
was based on these criteria. Engineering evaluation then added information on the
practical considerations of power supply, communications, right of way availability,
and constructability. The Final Rating and Recommended Initial Phase deployment
list integrate all considerations.

Utilitarian Considerations
The primary reasons for selecting RWIS sites ig thidity in meeting the
information needs of highway maintenance decisi@kans and of meteorologists
who provide the tailored weather forecasts thairmftheir decisions. However, as
practical matters, a site must have power to opecaimmunications infrastructure to
transmit the data generated, and right of way irckvto be placed. If power is not
available, on-site generation (diesel generatdar swind, and/or etc.) can be
considered. If land line telephone communicat®nat available, wireless means
such as cellular, micro-wave/radio, or satellitencaunications can be considered.
Whether, and which, any of these might be apprtprequires evaluation of both
technical and cost considerations. That is the step in determining the specific
implementation plan. Each of these considerati®asldressed on a preliminary
basis in Appendix IIB-2, based on inputs from HailjltLaughlin Engineers, and
whose valuable assistance is hereby acknowledged.

Implementation

The following actions are recommended:

» Install and place into operational use the sigsdi in Appendix C for “Recommended Initial
Phase deployment.”

» Include installation of as many of the prospecsites as possible within FHWA shared-cost
construction projects. RWIS sites are eligibleFetWA cost sharing at the same percentage
as the construction shared percentage.

* Include both pavement and atmospheric sensorstaaly all locations because once the
Environmental Sensor Station (ESS) is establishddavRemote Processing Unit (RPU) and
pavement sensors, the incremental cost of addingsgtheric sensors is relatively small.
However, there are exceptions: where installatiostimospheric sensors would virtually
duplicate existing nearby observations, or theisiteind-sheltered and measurements would
not be representative, or worse, misleading, sitesecommended for pavement sensors
only.
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e Specify in implementing requests for proposals Neional Transportation Communications
for ITS Protocol (NTCIP) for ESS be met.

Documentation

Photos taken at most prospective sites are attached to the electronic version of this report as
Appendix II1..
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APPENDIX ITA: PROSPECTIVE LIST OF PHASE II RWIS SENSOR SITES

CENTRAL REGION

C1.Seward Highway Railroad Crossings
A number of people (DOT, AST, NWS) identify thePM 2 to MP 14 area as where the Seward
weather begins to transition to weather that ishrdifferent and not represented by the Seward
weather observation.
a. MP 12 Alaska Railroad Crossing.
or
b. MP 14 Alaska Railroad Crossing.

C2. Seward Highway, vicinity Snow River

The weather in this area is affected by complesaterand the confluence of several valleys. Sites
in this area would be representative of an areadiffars from both Seward to the south and the averth
of Kenai Lake in the Cooper Landing area.

a. Snow River Bridge, MP 17.7. [Photos C2a.1 SRover Br Berm, C2a.2 Snow River
Bridge, C2a.3 Snow River Power] This site is vpddiced to be useful to avalanche
monitoring. There is an avalanche zone on Sheepnkam, between the bridge and
Lakeview to the north. Airflow is somewhat lespigded at north end of bridge. Airflow
would be most unobstructed with mounting of ES®dge itself at midspan; however, this
has drawbacks, so placement of the ESS on the twermound at the NW corner of the bridge
is suggested. Pavement sensor should be pladenlifsgde of a wheel track of either lane on
the bridge deck; and also, along with a sub-surf&esor, just outside of a wheel track of
either lane in the approach roadway far enough ttwerbridge to be representative of the
prevailing highway conditions. This location blest with power, with a high voltage line
adjoining the area; but whether the voltage cadrbpped down cost effectively may be an
issue. [Photos are from the north end of the geridoking south: C2a.1 shows the mound at
the NW corner of the bridge; C2a.2 shows the SnaxerFbridge itself; and C2a.3 shows the
power supply about .3 mi (?) away on Primrose Road.

b. Primrose Road intersection, MP 17, [No photojjmes an alternative close to power.
There is an apparent drop down in voltage to semggomer(s) on Primrose Road; but a site
here would be more wind-sheltered than desired.

C3. Seward Highway, Lawing, MP 23.4

This location provides an alternative to C2., asmesentative observation above Seward and
below Cooper Landing area. Meteorologists woulghaeicularly desirous of obtaining a precipitatiate
observation here. Place ESS in SW corner of Settayway-Alaska Railroad intersection, in the
triangular shaped field. The narrow space betwee®RR tracks and the highway in the NE quadrant
may provide more proximity to power.

C4. Sterling Highway, Cooper Landing, vicinity of Skilak Lake Loop Road, MP 58

A number of people have identified the east en8lalk Lake Loop Road, MP 58, as a good
representative location for the Cooper Landing areather. This is also the administrative boundary
between the Cooper Landing and Soldotna mainterstatiens; road and weather observations would
provide information from the furthest reaches @fitlareas without driving there to look. Howewbie
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intersection area is very wind sheltered and rgad site from that perspective, and apparentddck
power affects its practicality.

This area is widely regarded (DOT, NWS, AST) todamer than surrounding areas. Mountain
shade and tempering effects of Kenai Lake are @dfers possible explanations. However, theretlis lit
existing data to objectively establish the extenwhich this is true, and whether and when conalétiwill
be around the freezing point—both troublesome haddnge where the opportunity exists to use RWIS t
maximum value. Alternatives to the Skilak Lake pd®oad junctions are identified.

a. Quartz Creek Road, MP 45. [Photo C4a. Quarek}r ESS would be placed
in SW quadrant of the intersection. This locatoavides an objective
observation in support of the nearby maintenaratgost, and could
presumably access power and communications ingiime svay as the
adjoining Sunrise Inn. The SE quadrant of therggetion is closer to the
power availability, but may be subject to floodimgd seems less desirable—it
would be OK if engineering finds it more suitabldowever, this location is
also frequently observed directly by M&O personn&llocation closer to the
end of their area of responsibility would be bettem an operational point of
view. [Photo C4a. is looking SB on the west siflthe highway from the
Quartz Creek Road intersection, at the proposed sit

b. Kenai National Wildlife Refuge entrance, MP 57Bhotos C4b.1 and C4b.2
Ster MP 57.8] The ESS would be placed approxima®eini. east of the
entrance to the Kenai National Wildlife Refuge pagklot entrance, behind
the guardrail on the south side of the highwayr tieaKenai River bank.
Place it 20’ behind the guardrail, 35’ east of west end of the guardrail
section (about 80’-100’ long). The most desirdbbture of this location is
that it is near the limit of the maintenance set(i®kilak Lake Loop Road,
MP 58) and would provide information from the fuesh reach from the
shops; but there is no apparent source of powotp C4b.1 is looking
southward at the site, an Adopt a Stream — Alagk&iBhers sign is in the
background near the east end of the guardrailgecthoto C4b.2 is looking
EB at the site with the guardrail in the foregroamdl the Kenai River in the
background.]

c. Russian River Ferry, MP 54.8 [Photos C4c.1 RusRBiiver Ferry, C4c.2 Russian River
Power.] This site provides most of the advantaf&34b. and has apparent availability of
power. Itis probably a very busy location dursignmer and fishing seasons, a possible
drawback; but if adequately protected, the many @yay also serve to protect it from
vandalism. The suggested location for the ESB tke space between the highway and the
roadway into the parking area. On the assumpliahgower is most available at this
location, this is the preferred location in thisdte; however, if the drop in voltage is practical
here, it does raise the question as to whetheigiittbe possible also at the MP 57.8 location.
[Photo C4c.1 is the possible site, looking westwardhe south side of the road, from within
the pullout area. Photo C4c.2 is an overly daelewof the power pole and transformer, with
a meter box that says 470v, 150’ east of the site.]

C5. Sterling Highway MP 98, AKDOT/PF Maintenance Shop[No Photo.]

Pavement sensors and sub-surface sensor only Weudthced at this location because it is fully
observed by personnel working there and therenisather observation at the airport. The existing
weather observation is believed by meteorologistset representative of a wide area, and pavement an
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sub-soil temperatures are likely to be also. Tl®eenearby existing pavement/subsurface temperatu
probe at Soldotna, but it is providing seeminglgleading pavement surface temperature reading8-(3/1
12/01: pavement surface @°833°F when bottom of pavement @ °335°F and air temperatures in the
32°-42°F range). The western Kenai Peninsula, the Niliskiai-Soldotna-Sterling-Kasilof area, is of
quite a uniform elevation and climate or asped¢h#&sun. Place a pavement sensor and sub-surface
combination just outside of a wheel track at tharast location to power.

C6. Sterling Highway, Ninilchik

Experienced personnel describe a lot of variatidning tendencies, and presumably in pavement
temperatures or wind exposures in this area framghty Clam Gulch to above Homer. For example, the
stretch north of the Ninilchik River bridge (MP 1540 MP 135), Happy Valley (MP 146 to MP 148),
Stariski Creek area (MP 151 to MP 152, and AnchigeiRarea, MP 160 to MP 167) are said to freeze
before other areas. The Ninilchik — Anchor Poieiaais known for heavy precipitation, but meteogadts
have little data from this area upon which to depebrecasting skill. Presumably, sensors canaot b
placed at all such distinctive areas in the nean,tso the challenge is to find the place(s) frohicl
experienced interpolations can begin to be mada &ctual measurements.

a. Ninilchik River bridge and approach, MP 13%Photos C6a.1 Ninilchik SW Cor Site; C6a.2
Ninilchik SW Cor Area; C6a.3 Ninilchik Power.] Thiocation provides a representative area
between Homer and Soldotna and an opportunity teiteroa significant bridge deck. The
preferred location for the ESS would seem to bestecorner of the bridge crossing.
Southwest of the bridge and at the intersectioh Mission Avenue, 15 feet behind the
guardrail on the west side of the highway, ande2 $outh of the guardrail across the north
end of the flat area. Place pavement and subesugansor just outside of the outside wheel
track in the SB lane 100 feet south of Mission Aaad just outside of the outside wheel
track in the SB lane of the bridge deck. [Phot@a Qs a close up view of the area behind the
guardrail on west side of highway at SW cornerradde; C6a.2 shows the flat area in which
placement of the ESS is proposed dead center g@itb®, and C6a.3shows the
power/telephone infrastructure 300 feet southwesiss Mission Ave.]

Ninilchik river bridge alternate. [Photo C6a. AMinilchik Br NE Cor.] ESS
would be placed on the mound at the outside o€timee on the SB approach to
the bridge in the NE quadrant of the crossing. eéR@nt sensors would be placed
about 500’ south in the bridge deck, and along witub-surface sensor adjacent
to the ESS on the approach. This spot has thedbasucted airflow at this
location, but it is probably the furthest from lbpawer availability. [Photo C6a.
Alt. Is looking SB from the Ninilchik River Scen@verlook in the NE quadrant
of the bridge.]

b. Deep Creek bridge and approach, MP 136.7 [P@io. Deep Creek Br.] ESS would be
placed about 35" east of the back of guardrailhie NE quadrant of the bridge crossing of
Deep Creek.. Pavement sensors would be placdtkibridge deck, and along with a sub-
surface sensor, in the north approach. Power aeleghtone appears to be available at a
residence on the west side of the road; but toohnalgelding by trees and diversion of
airflow by the house and small hill argues agaimst of that location. Photo C6b. shows
Deep Creek Bridge from the Deep Creek North Scénerlook at the NE corner of the
bridge, looking SB.]

C7. Sterling Highway, Anchor Point

a. MP 156.5 - Transition between maintenance areessponsibility and furthest distance from
shops, for monitoring. Weather representativéhnefNinilchik — Anchor Point area.
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b. MP 161 — Anchor River bridge

This is reasonably close to the boundary betweemtaintenance areas (MP
156.5), so it would provide information at the hest reach from the shop for two
crews, is fairly representative of the whole areanfabove Homer to Ninilchik,
and provides an opportunity to monitor a bridgekdes well. It is believed icing
observations in the MP 160 to MP 167 area would bésrepresentative of
conditions on the North Anchor River Road and Oierlghg Highway.

c. MP 154 — There is an existing pavement/subsarfemperature probe (ANC). In
sample data, for March 9-11, 2001, the pavemefceitemperature was
missing.

C8. Homer
There is an existing weather observation site@attbmer airport (although some regard the

sensors to be poorly sited) and reportedly, weaihservations are reported from the boat harbdhen
Spit. Corroboration is needed. There is an exggtiavement/subsurface temperature probe (HOMh@n t
Homer Spit. Thus, some weather information islakke at Homer, i.e. sea level, so most intenestdta
scarcity is focused on the higher elevations. Tamg gravel roads maintained by AKDOT are
representative of the very different condition®tighout the ridges above Homer and the higher ebesa
beyond such as North Anchor River Road. As greaadls, pavement sensors would not be installeé& Th
addition of a weather observation site in this aveald be highly desirable in the eyes of meteaisis.
Highway maintenance personnel would find wind speedl direction, and precipitation sensors, inclgdin
amount, to be particularly useful. Observation®veould also be indicative of the worst weathgpaits,
which are either moving from the NE or the SW altmgbay. Traffic volumes, however, are light;
although there is significant residential develophtBat seems to be increasing. The Homer airport
manager believes observations on these ridges vieulgeful to Homer flight operations as well.

a. Diamond Ridge Rd., near NOAA Weather Radio tratisr (WXJ24, 162.40mhz), 2.3

Miles from Sterling Highway. [Photo C8a. DiamondlB&] Sensors placed on the existing

tower would provide observations at about 1300’ M@ttually on the ridge top, at a very

representative location of Diamond Ridge Road, liadly the North Fork Loop Road and

Olson Mountain Road as well. [Photo C8a. is logkiorthwestward on the west side of

Diamond Ridge Road at the tower and NOAA weatheiorransmitter.] As a gravel road,

pavement sensors would not be installed.

Or

b. Olson Mountain Road, at highest elevations tlea end. It is believed this would be

representative of predominant conditions at thextagion.

C9. Seward Highway, Summit Lake

Offsets absence of weather observations betwedadeoand Kenai-Soldotna, and lack of
observations at higher elevations. Provides “@astr weather observation for Anchorage area, i.e.
detection and monitoring of weather approachingiftbe Gulf of Alaska. Provides representative high
elevation and “upstream” location for pavement ¢oous for Silvertip Maintenance station. In thesp
this was an established NWS observation statiom airained human observer. Re-establishment of
observations has a potential for re-establishirtyextending an existing climatological record. Iigy
maintenance personnel regard the Summit Lake area indicative of weather conditions all the way
from the Hope Highway Junction (Silvertip) to thei$ing Highway Wye.

a. NO. Quartz Creek, MP 42.2 dropped from furtbensideration. This is a culvert, not a
bridge. Although this location is near the southarargin of an avalanche zone, the site is
surrounded by trees, and seems marginal. Theege dabin with an antenna in the NE
guadrant of the small stream crossing, but no sfgrower supply.
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b. Colorado Creek, MP 46. [Photos C9b.1 Colorakl&oulder, C9b.2 Colorado Creek Site]
ESS would be placed on the west side of highwayagmhing Summit Lake Lodge
southbound, approximately35 feet north of the erth@ guardrail north of Colorado Creek
and 15 feet from the edge of pavement. Furthethgoesents possible conflict with snow
machine trail, and trees get closer to the roakis i a culvert, not a bridge deck, so one
pavement sensor, sub-surface sensor combinatguggested for just outside the outside
wheel track in the SB lane (nearest to ESS). Pawdrtelephone service to Summit Lake
Lodge cross the road an estimated 1000 feet sduliscsite. [Photo C9b.1 is looking south
from the parking lot northwest of Colorado Creekhvthe site being approximately where
the hole is in the snow; Photo C9b.2 is lookinthatsite from the roadway, Colorado Creek
crosses under the highway at the left edge of io¢op]

c. Summit Lake Lodge. [Photo C9c. Summit Lake d&jd The ESS would be on the east side
of the Seward Highway, just south of the Summité_akdge entrance, at about MP 45.8.
Placement of the ESS about 75 feet south of thiaiastae highway closure gate, and about 15
feet behind the guardrail, is suggested. Smalddecs trees should be removed and
controlled within about 50 feet of the site. Thifl both ensure unrestricted airflow and
improve visibility of the lake for travelers. Ayament sensor, sub-surface sensor
combination should be placed just outside the dataiheel track in the NB lane (nearest to
ESS). Power and telephone appear to be availabite &odge. [Photo C9.c is looking south
from the Lodge south entrance; the avalanche gatethe foreground.]

C10. Seward Highway @ Hope Junction

This location offsets the absence of weather easiens between Portage and Kenai-Soldotna,
and the lack of observations at higher elevatidhprovides a representative pavement conditication
for the Silvertip Maintenance area, and providedd® deck pavement condition information for a majo
bridge. A Met Set would be placed on the knollWsstn roads, and the ESS in the NE corner of the
intersection, or on Met Set Mast, whichever is noastt effective, considering pavement sensor
distribution. Pavement sensors would be placeder\B lane of Seward Highway, 400’ south of the
intersection, and in the WB lane of Hope Highway] ane on the centerline of the Canyon Creek Bridge
Terrain may affect representativeness of wind olagiems.

C11. seward Highway, Turnagain Pass, West Side VisitoBarking Lot

Turnagain Pass shows up on just about everybdidt/sf primary concerns, highway personnel,
state troopers and meteorologists alike. But t#duitable power seems to be a major drawbacks@e
at this location would offset the absence of weatixservations between Portage and Kenai-Soldatra,
lack of observations at higher elevations. It wiopilovide “upstream” weather observation for the
Anchorage area, i.e. weather approaching from thiéd® Alaska. It would provide weather detectiamd
monitoring for a high-use recreation area, and ipniy to an active avalanche zone. One installation
possibility would be to co-locate an ESS with testroom building, perhaps within or adjoining in an
enclosure, or on the emergency telephone polehaPsiMet sensors could share the emergency telephon
pole and solar panel, or use an adjoining pad feithe enclosure. Pavement sensors would be piaced
both the NB and SB divided roadways. Pavemendition observation would reduce the need to make
the long drive from Silvertip to determine condit®in a critical area. This site serves a mucheds
section of the NHS.

C12. Glenn Highway, Kings River Crossing, MP 66.5

The Chickaloon area is probably representatiih®Matanuska River Valley area and power and
right of way are likely available. Observationsénevould provide information between Palmer and the
Eureka area. This location was suggested in regpnthe circulated questionnaire, but seldomesiros
other user needs inquiries. However, an interastexpressed in having wind observations from the
vicinity of Jonesville Mine Road (Glenn Highway Mi®.9) where it is said a typical weather observatio
might be “blowing rocks.”
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C13. Glenn Highway, “Gunsight,” MP 117_[Photos C13 Gunsight MP 117, C13 Gunsight Powég]Po
This area serves the furthest reaches of two nraintz areas in both the Central and Northern Region
and is believed to be representative of the Eukasight-Sheep Mountain area, perhaps sensing air
flows from multiple glacial valleys and the soutbpes of the Talkeetna Mountains toward the Matkaius
Valley, but still above the narrowing topographytlod Matanuska River Valley to the west. A weather
observation is currently available at Eureka Sumit it does not include a precipitation gauge iand
believed to not be representative for fog occuriimthe Tahneta Pass area (MP 122) and westwagsteTh
is also an existing pavement/subsurface temperatotee (EUR) at Eureka (MP 128). Highway
maintenance personnel access the Eureka observatidmave developed some “rules of thumb.” For
example, if there is a trace of snow at Nelchihaytconclude it will be much heavier at Eureka, they

still feel the need to go look. So this generekas still identified by meteorologists and higlgwa
personnel alike as one in which more weather olasiens are needed. Pavement conditions are poor
throughout the area, but are somewhat bettersnMiiti 117 area. [Photo C13 Gunsight MP 117 provédes
view of the MP 117 area looking WB from Camp CreelMP 117.2, and C13 Gunsight Power Pole is the
power supply near which the ESS can be placed.]

a. The south side of the Highway offers a somewh#er, i.e. more open and unobstructed site.
However, it is on the wrong side for power. [PhGtb3a. Gunsight Southside is looking EB
at a site on the south side of the road at MP 117.]

b. The north side is preferred in order to be moressible to the very available power. Sites
either near a (Copper Valley) power pole, or hafwetween two power poles in the line,
are recommended for placement of the ESS. A pavesassor, sub-surface sensor
combination should be placed outside the outsideeiane in the WB lane adjoining the
ESS. [Photos C13b. Gunsight North Side 1, and .tiN®ide 2 provide two views of the
site.] As an adjunct to this site, it is suggestgatecipitation sensor be acquired and provided
to the NWS for the Eureka site.

C14./N9. Tazlina Profiler (Glenn Highway MP 156)

Place weather and pavement sensors at a spad testentially co-located with the NWS upper air
profiler at Tazlina. This location provides a rapportunity to integrate surface weather obseowativith
upper air observations of great value to weathercfasters. However, existing weather observatibns
Glennallen and Eureka, and the case for a locétidher west (C13) probably assign a lower priofigm
a purely highway maintenance point of view.

C15. Parks Highway, Vicinity of Big Lake Turnoff
This is said to be about where the weather siaithange when proceeding northbound from
Wasilla.
a. Intersection with Hawk Lane, MP 53.2 [Photos &13ig Lake Turn SB; C15a.2 Big Lake
Turn North Look.] On the west side of the Parkgtivay place ESS about 115 feet south of
south side of Hawk Lane, and 33 feet from Parksitay edge of pavement. Existing
highway lighting will provide light for video cam&mithout the competing light sources and
other visual clutter at the Big Lake Road intergeritself. If the camera is pointed
northward, three light pole spacings and the cu8vmile north can be used to gauge
visibility. Place pavement sensor, sub-surface@ecombination just outside the outside
wheel track in the SB (morning commute) lane; apd@ement sensor just outside the
outside wheel track in the NB lane 500 feet noftthis site. [Photo C15a.1 is looking SB on
the west side of the highway from the last (mosth@yly) lighting pole, at the proposed site
in a somewhat drier clump of grass. Photo C15al@aking NB from the same spot, with
lighting poles 3 and 4 at the right and the curvéhe distance. Hawk Lane turns left.]
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b. Across the highway from C15a., just north offeston Jr.-Sr. High School
highway sign. Except for placement of the ESSfeatures would be the
same as for C15a. This spot is probably somewlparsr to C15a., but
access to power would seem to require crossingruhdéiighway. [Photo
C15b. Big Lake Turn NB is on the east side of tighway, looking NB, with
the site in the foreground.]

C16 Parks Highway, Chulitna River Bridge, MP 133

Reportedly, the prevailing wind in winter along tharks Highway south of the Alaska Range is
from the north, and is strongest north of about MB, where the highway crosses the Big SusitnarRive
Storm systems either come (1) northerly up thetBagtiver from Knik Arm and Cook Inlet, or (2) from
the east, around the Talkeetna Mountains from Brifidliam Sound. RWIS sensor sites strategically
placed along the Parks Highway will provide bettetection and monitoring of systems than now
available.

There is an existing pavement/subsurface temperatobe (CHU) at MP 117, a useful pavement
temperature location, but not particularly advaatags for a weather sensor site. The threat of icing
associated with freezing rain is a particular int@dche curve leading to the Chulitna River bridigen
the south at MP 132.8.

C17. Parks Highway, Byers Creek

As noted in C16, above, the prevailing wind inteimalong the Parks Highway south of the
Alaska Range is reportedly from the north, andrisngjest north of about MP 105 where the highway
crosses the Big Susitna River. Storm systemsreithiae (1) northerly up the Susitna River from Knik
Arm and Cook Inlet, or (2) from the east, arounal Tralkeetna Mountains from Prince William Sound.
RWIS sensor sites strategically placed along thksPtdighway will provide better detection and
monitoring of systems than now available. The Bye@reek area may be a prime location for this, her
highway personnel perceive a recurring wind banactmur around Byers Lake, MP 143, even if not windy
below there. The wind is actually beneficial foelting ice on the road, and this area is reprefeataf
the northern end of the Central Region’s portiothef Parks Highway.

a. Byers Creek General Store, MP 143.9. [PhotcaCByers Creek] The primary objective
here is to obtain an observation in this represietarea, with a bridge deck, at a distance
removed from the Chulitna Maintenance Station. Ehmav, to do so would probably require
mounting the sensors/mast on the side of the bidégk itself—not good; or to delete the
wind observations if moved off the bridge to getsenably open air flow. There seems to be
power/communications at the General Store, in ¢ duiadrant of the bridge crossing, but
may be generated on site. (Telephone number atdine is: (907) 345-2021.) [Photo Cl17a.
is looking SB at the bridge from the General Stemance driveway.]

b. _Alaska Veterans Memorial Turnoff, MP 147.2[Photos C17b.1 AK Vet Mem SB; and

C17b.2 AK Vet Mem Ent] Place the ESS across tgaway to the west from the entrance to
the Memorial parking lot/loop road (south entranesd a pavement sensor, sub-surface
sensor combination just outside the outside whraektin the SB lane adjoining the ESS.
This site is superior to C17a. due to more opefi@wv, and is equally representative (except
for the loss of a bridge deck observation). Howgtree only power source is seasonal—
originating from a diesel generator near the Raadresidence Memorial Day through
Labor Day, and only daytime. Cellular servicevaitable. [Photo C17b.1 is looking NB on
the west side of the highway; and C17b.2 is looliig the Memorial south entrance from
the proposed site.]

[Note: Photo ARR Parks Power Supply shows the wilidmd solar panel power generating configuration
used by the Alaska Railroad in the area.]

C18. Parks Highway, Chulitna River Lodge, MP 156
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This location would be very helpful to the Chulitkiaintenance station, because it is at the
furthest reach of their area of responsibility, argbther it is snowing, or has ice on the road when
bare road at the shop basically cannot now be miated other than driving up to look at it. However
power and communication availability is unlikelyhe adjoining private property owner reportedlysuae
radiophone and generates power for his own usecaud be a source for an RWIS site. [Note: the
following info is provided for Haight-McLoughlin siuld it be desirable to pursue this site furthigiartin
Bee, AKDOT foreman at Chulitna Shop, (907) 733-2246rtin_bee@dot.state.ak.usan probably
provide phone numbers for Rinehart Grenz, MP 15&lemt; and Dave Porter, Park Ranger with contacts
in the area.]

N17.George Parks Highway, vicinity of Broad Pass$s proposed as ahlternate.
(See N17)

NORTHERN REGION

N1. Valdez, Richardson Highway, MP 12.2 [Photos N1 Valdez-1; N1 Valdez-2]

This locale is representative of area at the b&#iee climb to Thompson Pass. This site represents
the area from about MP 9 to MP 13 which localseadiis distinctive from airport observations beeaos
southerly flow down the Browns Creek valley, hegittaused by downslope north winds over mountains
on the north side, and air somewhat compressei@xeystone Canyon (at about MP 13). Itis
frequently observed to be raining in this area wihé&snowing in Valdez.

There is a series of microclimates NB from Valdée: Valdez area, represented by observations
from the airport and NWS office; the stretch froround MP 9 to MP 13 where it is warmer; Keystone
Canyon, approximately MP 13 to MP 16; the more ogea of MP 16 to MP 19; and the Thompson Pass
area itself.

a. Place the ESS on a mound on west side of Higlfamyroximately 20’ from edge of
pavement to toe of slope of the mound, and 47atkbide toe of slope), and a pavement
sensor, sub-surface sensor combination just outsithee outside SB wheel track. Power
distribution is directly abutting on the west sid@hoto N1 Valdez-1 is looking SB on the
west side of the road at the proposed site; an¥&ldez-2 is looking directly at the mound.]

b. Alternate 1:The ESS could be placed on theeqavast) side of the Highway, directly
opposite the MP 12 sign, about 25 feet from theeefgppavement. This would be about 20’
below grade, suggesting a 40-foot mast might beeb#tan the 30-foot standard. Several
stakes in this area suggest there may be somethigrground in the space; in which case,
move the ESS to the side of the fill at 15’-20’rfréhe edge of pavement. Power distribution
is still directly abutting on the west side. [Plidi1l Valdez-Alt is looking southward at the
site from the west shoulder of the Highway.]

c. Alternate 2:The ESS could be placed on thesids of the Highway at about MP 11.6, but
would require crossing the road with power and camigations supply.

N2. Thompson Pass, Elev. 2,678ft., Richardson HighwaWP 26
[Photos N2a. TP Site (seven different perspectives), and N2a. T Pass Power]

This location is priority number 1 on practicallyegybody’s list. It is a difficult location
operationally. Knowing what is happening therehwiit driving to it to look, is high on M&O persorine
list of desires. It is meteorologically signifidamith a transition from marine environment to e air
mass, avalanche impacts, no consistent weathguamnent information available—even to provide
verification of forecasts based on what forecadtelive is happening. For example, a forecastite of
thumb is that wind speeds east of a meridian thratejdez will be four to five times the 10 millibar
difference between Cordova and Glennallen (e.gd®@a@ barometric pressure minus Glennallen

27



barometric pressure = 10mb times 4 = forecast ofptOwinds). Another rule of thumb is that westtait
meridian is where the heaviest precipitation wiltor. This gross rule is the best available bexafitack
of more definitive observation stations. (Weathleservations at the Thompson Pass Maintenancei$tati
include only wind speed/direction and air tempeartand are not recorded; and being in essengally
“hole” in the terrain, are not representative & thrger area.) Observations from Thompson Pasis, a
ideally Marshall Pass, will help to refine the mulef thumb, verification of forecast assumptiomg] a
thereby forecast support of decisions for weathmgraicted activities.

a. The initial siting recommendation would be taga weather sensors on a windswept
outcropping that stands about 100" above the highvased on altimeter reading) on north
side of highway right at the pass, with power/comitations to be supplied from the nearby
AKDOT Highway Maintenance Station. Ideally, to ¢eth north (NE) and south (SW)
aspects, pavement sensors would be placed justiewutsthe outside wheel track in the NB
lane 500’ south of the Pass and in the SB lane BOGh of the Pass. A sub-surface sensor
would be added to both. [Photos N2a. Thompson-Pamssd —2 are views of the outcrop,
looking west from just east of the Pass taken abnatmonth apart; N2a. TP Site Closeup is
looking directly at the spot, standing on it; NZ&. Site Looking E(SB), ...Looking W(NB),
...Looking N, and ...Looking S are panoramas from ite sThe N view also looks at a
show fence, across the roadway out of site belailvarcut. In the S view, the highway can
be seen below in the distance, approaching Keystamgon. N2 T Pass Power displays the
installation for obtaining power from the powerdiat the AKDOT Highway Maintenance
Station.]

b. An alternate site is on the east side of ttghitay, a short distance north of the Pass, behind

the Thompson Pass sign. [Photo N2b. T Pass Atioldng from the SB lane across the road at

the Thompson Pass sign.]

N3. Thompson Pass Ridge Tops and Snow Depth Monitoring¥alanche Support

Not only would it be desirable to have observatiohsonditions at Thompson Pass, highway
level, telemetered to M&O decision makers, but @snditions affecting avalanche conditions are even
more unreachable and unavailable. Observationsntiade snow depth, precipitation type and ratéhe
5,000’ to 6,000’ MSL area, especially on the saitle of ridges (north side of highway), would ghgat
assist avalanche forecasting and thereby impraylenay safety. Snow level on ridges, i.e. the wmips
slides, will be 2-3 times the depth at highway lese a crude interpolation could also be made from
avalanche snow depth sensors to project the depiblavay level.

The following sites would provide invaluable obs#ions in support of avalanche forecasting and
control in the heavy snow region of Thompson Paisd,thereby enable increased safety for both highwa
and recreational users, and facilitate greaterigtaguility and efficiency for both highway maintairs and
highway users. However, the unit costs of instialte—especially for ridge top locations--will likebe
higher than for roadside RWIS sites. The mearsodmplishment and cost impacts assimilated into
prioritization require further development.

a. Hogback “Snow Slide Gulch”, approximately MPGE35.9. Atmospheric sensors

and snow depth gauge would be placed at a higt poithe ridge (DeLorme Alaska
Gazetteer, p. 86) to, especially, monitor a magtair mass regime and the top of Hogback
avalanche chutes. [Photo N3a. Hogback Ridge Sigdlesking westward (north?) at
Hogback Ridge from the Lowe River Bridge at appnuately MP 16.5.]

b. “School Bus Slide,” approximately MP 28-29. Atspheric sensors and snow depth gauge
would be placed just north of Odessey peak igatstol. This location is impacted by
southeast air flow as it comes over the ridge aads up the top of chutes, just north of the
AKDOT Thompson Pass maintenance facility on the side of the Highway. [Photo N3b.
School Bus Slides is looking eastward at Odessegl(jat center right) with the col site at the
center between “peaks (bump at left is actually gusose on the ridge) from the Highway
directly below.]

c. Tsaina “MP 37-38 Slide Path.” Atmospheric sessmd snow depth gauge would be placed
at the ridge top where chutes are loaded. [Ph8m MP37-38 Slide is looking westward at
the ridge top from a pullout on the east side efilighway, at the south end of the Tsaina
River Bridge at about MP 37.4 where a road clogate is located.]
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d. Tiekel “56 Mile Slide,” in the vicinity of TiekeMP 56. Atmospheric sensors and snow
depth gauge would be placed at the ridge top wtleuees are loaded. [Several photos
attempt to identify the site. N3d.1 Tiekel Slidéasking westward across the Highway from
the south entrance roadway to Tiekel river Lodg®, 86, with the right (north) shoulder of
Mt Tiekel and the source of the avalanches presumée visible through the trees. N3d.2
Mt Tiekel(1) is looking NW across the Highway ababMP 57.7 at what might be Mt.
Tiekel; and N3d.2 Mt Tiekel(2) is looking SE (SBaf Highway) at what might be Mt.
Tiekel from the same spot.]

e. “Pump 12 Slide.” Atmospheric sensors and sneptldgauge would be placed at the ridge
top where chutes are loaded. [Photo N3e. Pumgid@s3s looking SW at the chute from the
NB lane, just north of Pump 12 at approximately 8822.]

f.  Worthington Glacier, MP 28.5. Snow depth gaaogl/ would be placed in a protected
undisturbed area in the vicinity of the State Ratiom Site. (Snow-free, and in-use
conditions are needed to identify the actual selmgation.) This location is believed to be
representative of the Thompson Pass area fromainé @f view of snow accumulation and
intensity of snowfall. The RWIS site suggestetlatis too windswept to provide valid
snowfall measurements. An emergency phone alabédion does not have a solar panel,
and at least a radio transmitter is apparent ahélaeby heli-skiing operation—suggesting
power is available? [Photo N3f. Worthington Snoepih is looking across the snow covered
recreation site at Worthington Glacier from thet&fecreation Site entrance on the west side
of the Highway.]

g. Ptarmigan Flats. Snow depth gaogéy would be placed in a protected undisturbed area of
the Ptarmigan Flats. (Snow-free conditions areleddo identify the actual secure location.)
Snow depth and inferred snowfall intensity obseovest from this location would be a useful
indicator of sow depth and intensity in the TsdRiger area below the Pass environment.
There are still avalanche chutes (c., d., e.) bél@at: [Photo N3g. Ptarmigan Snow Depth is
looking SW across the Highway from the vicinityTdgaina Lodge at the Ptarmigan Flats
area.]

Means of accomplishment, and cost impacts assediliato prioritization requires further development

N4. Richardson Highway, Ernestine
a. Stuart Creek Bridge, MP 45.6.

[Photos N4a. Stuart Creek-1, N4a. Stuart Cred¥4a,. Stuart Ck-3 Br,
and N4a. Stuart Ck Pwr.] This location would pdavobservation both at a
maintenance area boundary, the furthest point tonestine and Thompson Pass
stations, and at a location representative of tba approaching Thompson Pass
from the north. Mountains limit sunlight hittingelioad. The Highway turns to a
mostly north-south bearing at this location wher& Minds are prevailing. Field
personnel indicate warming and drying "Chinook vahdccur with strong south
winds, but that they only occur once or twice dgrantypical winter. . Weather
is often much different than at Ernestine. Fomegi®, a “rule of thumb” is that if
the Tazlina Area/Ernestine Maintenance Statiorsacaving with air temperature
near freezing, it is likely raining near Stuart €kgand possibly onto a frozen
pavement. An RWIS site would provide informatiotheut having to go look,

and therefore could reduce time and effort spergairols.

This is also a useful location for snow depth measent in support of avalanche
operations in the Thompson Pass area. Avalan@tkalosure activities occur here. Four
streams coming together in this vicinity, enlargihg Tiekel River, are believed to contribute
to making this a sometimes heavy snowfall area.

The ESS would be placed in the area in the NE gueaif the intersection of the
Richardson Highway with a short pull-out road te #ast .1 mile north of the Stuart Creek
bridge. This seems to be the most open in the 8agalings should be cleared to preserve
open air flow. A protected area should also bahdisthed here for installation of a snow
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depth measurement sensor. [Photo N4a.-1 is loaiitige proposed area (behind plowed
snow) from the east side of the highway looking dB¢ N4a.-2 is looking back
northwestward at the site from the pullout roaggragimately 120 feet from the edge of the
Highway pavement. N4a.-3 is looking N past the BtGacek bridge from the east side of the
highway south of the bridge.]

Power and communications may be available throogiperative arrangements with the
heli-skiing operation across the highway, wheiig likely self-generated. Otherwise, wire
line telephone is 10 miles away. A power line sgssthe Highway less than .5 mile from the
site at about MP 46.2; however, power distribufrmm this source seems unlikely. [Photo
N4a. Stuart Ck Pwr shows power line crossing Highjva

b. Ernestine Maintenance Station, MP 62. .

Informal observation during February and Apri®01 found less accumulated snow in
the Ernestine-Gakona area than north or southabfarea, suggesting a distinctive
microclimate. However, there were signs of sigaificsanding on the grade between MP
59 and MP 56; and this is an area where coastainéeor weather collide with
sometimes unusual effects. The lack of weatheerhsions limits the availability of
factual information. Most employees of the Ernestbtation come to work from the
north and have no information on conditions therél they get there, and then, none
south of there to MP 45. A RWIS site would providenitoring on holidays and days
off. A recurrently observed condition is whensitshowing at Ernestine Station with air
temperature near freezing, it may be raining sofithere onto frozen pavement.

The ESS would be placed near the power pole/tramsioat the SE corner of the Station,
approximately MP 61.8. [Photo N4b. Ernestine St@oking across the Richardson
Highway NB at the Ernestine Maintenance Statioinwie power pole at the center of
the picture. The ESS could be placed to the 6§kt with one pavement sensor, sub-
surface sensor combination outside of the outsiteehtrack in the SB lane adjoining it.]

N5. Richardson Highway, Vicinity of Edgerton Highway Junction
The area in the vicinity of Willow Mountain is sdiol have locally heavy snow, and a
“front” or frequent transition in weather patteinghe vicinity of MP 92. Contrasting with the
reports of locally heavy snow, but supporting teputation of a distinctive climatic area, during
observations in February and April, 2001, theresdidm to be a sharp demarcation around MP 86
with increasing icing on the pavement south ofeéhand little significant snow or ice north of
there. Two alternate locations offer potentiald@wnitoring this area.

a. MP 86.4, in long north-facing grade with propgn® icing.
Pavement sensors would be especially useful orgthde near Willow Lake, and
perhaps representative also of the grade nearr8lgGreek state campground at
about MP 79.7, but also atmospheric sensors wooldgitor weather in the larger
Tonsina area.

Or
b. MP 91.1, Junction with Edgerton Highway.
This location at the highway junction is closethe reputed typical “front” at
about MP 92, and is at the north approach to tba leffects around Willow
Mountain.

N6. Richardson Highway, at Sourdough, MP 148.

Pavement sensors placed both on the Gulkana Bigge and an approach would provide
potentially contrasting insights, and the sensdh@bridge deck would provide an observation at a
location that would avoid the settling commonplacthe roadbeds in this area. This location és th
boundary between the Tazlina and Paxson mainteraares, therefore sensor reports would reduce the
need to drive to see what is happening at thedattireach for both stations. However, the NWS
Automated Surface Observing Station (ASOS) at Gudiarovides a reasonably representative weather
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observation for this area. Initially assigned ghhpriority by some field personnel, some concetlad
lower priority because of relatively low traffic kmne and more distinctive local weather, furthemndr
existing weather observations, at some other catglisites.

N7. Richardson Highway, Paxson to Delta Junction

In response to the question, “What specific exampfedata scarcity make weather forecasting
difficult in Alaska?”, this area is among the firsentioned by meteorologists. Meteorological deien
this area would be veiiynportant to support forecasts and warnings, dafpeto identify the high winds
that cause blowing and drifting snow. Confoundimg scarcity problem is that there is now a weathe
observation reported from Paxson, but the senst isureportedly not well sited. Observations meeded
from this area to detect changing weather pattefie nearest reliable observation is the ASOS at
Gulkana.

Relatively warm rain on snowfields results in lofflooding problems in this area. For example,
12 creeks in the 40-mile stretch from Michael Craekth to Delta Junction are all susceptible—orerye
seven out of thirteen bridges were washed out. MiteeCreek Bridge at MP 228.4 is said to be impdct
by flash flooding every year.

The Isabel Pass area was number three priorttyeifNorthern Region response to the Possible

RWIS Site Questionnaire circulated by the Departmsabel Pass is a problem area during both winter
and summer. There is heavy drifting and poor iligitduring heavy snowfall. There are visibilignd
vehicle handling problems due to winds coming lo# tiver flood plain, blowing dust and debris asrdse
roadway during summer. Summit Lake is more ofsdu@e with even heavier drifting, and reduced
visibility due to mist and fog coming off the laké&he Summit Lake area, with a level cleared rogdata
MP 194.85, is a suggested representative locatisnR/W is likely a problem. Both the Isabel Pasd
Summit Lake areas have heavy drifting and whit@oablems during heavy snowfall and wind storms.
Winds from three directions at the “Glory Hole"adout MP 210 are distinctive.

Activity in the Trims Creek area makes siting efsors in that area more practical.

a. Isabel Pass area, MP 197.6 to MP 210

This area is identified as having a very high ptydoy questionnaire responses in the
Northern Region. Highway personnel specificallygesgted MP 201.34. However, naming
this particular location was probably influencedthg existence of a FY '01 construction
project there. Icing and fog are common for #risa at different times of the year. It has
been noted that at this location a video cameratpdiat Isabel Glacier would provide a
gauge of visibility, which would be useful to battaintenance personnel and recreational
users. From just south of Phelen Creek (MP 200.5)elding Lake (MP 200.4), observation
especially of precipitation intensity and wind wadblde very useful and would be indicative of
conditions at the Trims Creek Station as well. Bosupply in this area, however, is unlikely.
Right of way may be available. Reportedly, thera good cellular signal, and fibre optic is a
future prospect.

b. Trims Creek Maintenance station, MP 218.2.

[Photo N7c.1 Trims Sta-Site; N7c.2 Trims Sta-Bldhjis location is one of
many that would be useful for monitoring the aretwkeen Paxson and Delta
Junction. It is representative of the 40-mile dretaveen Donnelly Dome and
McCallum Creek. On the assumption siting in tiesaas controlled by power,
presumably available only at the Trims Maintena®taion, or Aleyeska Pump
10 (MP 219.2), this is the default location. Hoeevfor personnel assigned to
this station, but not living in the immediate areafor the times when this station
is not manned, observations from this site wilespecially useful. Two options
at this site are to place the ESS on the westditiee highway about 15 feet
south of the maintenance station access road,datagospheric sensors to the
existing tower on the shop building. Pavementeeasd sub-surface sensor
combination would be adjoining the ESS, or diregtljront of the shop if the

existing tower is used. [Photo N7c.1 is looking &Bthe west side of the
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highway from the station access road; and N7c.#shbe existing tower on the
building.]

Trims area alternates: Each of the following akiées are probably preferable to the Maintenance
Station location, but apparent lack of power leavesbove, the preferred location.

c. Alternate 1:

East side of the highway, on a slight (drier) kot south of a small area of melt

overflow at approximately MP 217.6.

d. Alternate 2:

Trims Creek, MP 218.8. SW quadrant of the streeoasing would be favored.
[Photo N7¢.3 Trims Creek is looking SB on the wade of the highway from a
small pullout in the NW quadrant , at the moundasrthe stream. Break in the

snow is the stream.]
e. Alternate 3:

Michael Creek, MP 219.8. Site would be just alddufeet to the right of the SB
Michael Creek sign. [Photo N7c.4 is looking SBhet SB Michael Creek sign.]

N8. Edgerton Highway
The upper Copper River Valley, especially the @aitRiver Valley, is a separate or distinctive
climatic area. Itis lightly traveled and there &&w reports of weather conditions. Most of thgpkyees
maintaining the Edgerton Highway live at the nomthend, closer to the Richardson Highway, so they
don't “see” what is happening along the Edgertdhe NWS issues forecasts for the area, but with no
observations, they have little verification or fbadk on which to base improved understanding ofabal
climate. There are existing pavement/subsurfan@éeature probes at MP 7 (EDI) and MP 29 (EDG).
a. Lower Tonsina area, MP 19.4
The most severe weather along the Edgerton Higlisvaagarded to occur in this area. There
is probably a lack of power here.
b. Chitina, MP 33.
This is the location of the maintenance statiomiagrthe Edgerton Highway, so observations
from this location would be highly useful to perseh to anticipate conditions there and
beyond to the south. This station is often notmealn providing even less contact with
weather that may be occurring. One reason fomingrthe station is just to be able to
observe conditions; RWIS observations telemeteygubtsonnel would help to avoid this
cost.

N9./C14 alternat&lenn Highway at Tazlina, MP 156. See C14.
Site in conjunction with NWS upper air profilereazlina.

N10. Alaska Highway at Dot Lake
Obtaining meteorological data from this area isantgnt to support forecasts and warnings. It
would fill in a region where there is no data, betw Delta Junction to the west and Northway tcethst.
a. AtMP 1360.4, a cleared area between two hoififsoto N10a. Dot Lake] Location is very
representative and addresses a desire for obsmsrgditom this area expressed by both
AKDOT M&O personnel and NWS personnel. The neangsither observations are at Delta
Junction and Northway, and there is an existingepant/subsurface temperature probe
(TOK) at Tok, Alaska Highway MP F-206. So theraidata void. Both the clearing on
adjoining private property that is not wind shedttrand apparent available power and
communications, provide a spot not found elsewhetke vicinity. Place the ESS on the
north side of the highway approximately .2 mi. edd¥liller Ave., mid-way in the cleared
area, 15 to 20 feet from the edge of pavementceRlae pavement sensor, sub-surface
combination outside of the outside wheel trackim B lane adjoining the ESS. There is a
transformer on the power pole approximately 60 &t of the ESS site. [Photo N10a. is
looking WB at the site on the south side of thehhigy.]
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b. Chief Creek Bridge, MP 1358.7. This was aliyi thought to be the preferred
location, but it is not a significant bridge ane tfbcation is too wind-sheltered to
provide a dependable observation. [Photo N10befGieek Br. is looking EB at
Chief Creek bridge in a pullout on the south sitlthe highway.]

N11. Tok Cutoff
For observations of current weather along thiserodecision-makers now depend on reports from
employees coming to work. “Rules of thumb” havealeped; for example, if the Slana Maintenance
Station is getting a trace of snow, it is conclutieat a heavier snowfall is probably occurring arivhsta
Pass. Wind and drifting are a particular probl&mRWIS site could reduce road patrols to check on
conditions. Weather forecasters would regard mlsiens from the Mentasta area as also indicative
precipitation, and supportive for forecasting ppéeition amounts, in the Copper River drainagesThi
would be a verymportant site for obtaining meteorological daistpport forecasts and warnings,
especially to identify high winds that cause blayvand drifting snow.
a. Mentasta Pass, MP G79.2 [Photos N1la.1 Men&it Closeup; N11a.2 Mentasta Pass
Site] Place the ESS on the west side of the hagtat a site 100 feet north of an old 4” by 4”
postThis will put the instruments at about the sategation as the pavement at the summit.
Place a pavement sensor, sub-surface sensor cdiobijsst outside of the outside wheel
track in the SB lane adjoining the ESS, and angithgement sensor just outside the outside
wheel track in the SB lane about .5 mi north of S to get the opposite or north facing
aspect. This location provides observations repasive of the higher elevations of the Tok
Cutoff and from about the furthest reach from trenmenance station. Power supply for this
site is not now available; however, there have tseral informal reports that power is to
be brought through the pass within the next coopiesars, or even as early as Fall, 2001.
Copper Valley Telephone is reportedly availabléhimithe R/W. [Photo N11a.l is a close up
of the proposed site and N11a.2 is looking NB atdite on the west side of the highway.]

b. Alternate 1:

Mentasta Lodge, MP 78.1 [Photo N11la.Alt 1 Mentastdge] The ESS would
be placed directly in front, with one adjoiningvpanent and sub-surface sensor
combination adjoining. This location near Mentd2sss would be useful as an
alternate motivated by the possibility of acquirpmyver from the private owner
of the Lodge until commercial power is availab]Photo N11a.Alt 1 is looking
south along the Richardson Highway from north ohkdsta Lodge, with the
Lodge and suggested site at the center of the mhotbe east (left) side of the

road.]
c. Alternate 2:

Little Tok River bridge, MP G98.1. [Photos N11&.A-Br; N11la.Alt 2-SW Cor]
Although 20 mi. away from the preferred locatiorMeEntasta Pass, this location
does provide a useful observation, adds the oppitytto monitor a bridge deck
and is closer to existing commercial power. Th&E®uld be placed at the SW
guadrant of the bridge crossing, with pavementsardsurface sensor
combination just outside of the outside wheel tfagR feet south of the ESS in
the SB lane; and another pavement sensor jusdeut$ithe outside wheel track
in the SB lane of the bridge deck. [Photo N11a2ARr is looking southward
from the north end of the bridge on the west sidth the site at the far
(top/south) end also on the west side; and N11®/2=8r is looking back (north)

at the site from the pullout at the SW corner @fibhidge.]
d. Alternate 3:

Rest area, MP G99.3 [Photos N11a.Alt 3 Site; ah#élaNAlt 3 Pwr.] To be
even closer to the power line, the ESS can be glaeaveen the highway and
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the rest area parking lot on the west side of thkeway at this location. One
pavement sensor and sub-surface sensor combinatioid be placed just
outside of the outside wheel track in the SB lauioining the ESS. [Photo
N1la.Alt 3 is looking SB on the west side at the&SEE8e between pavements;
and N11a.Alt 3 Pwr shows the power pole (#858)atliyeacross the highway
from the ESS site.]

e. Alternate 4:

Slana, MP 76, bridge over Slana Slough; or MP 5@r&tion with Nabesna
Road. These would provide observations near thB@K/PF Slana maintenance
station.

N12. Richardson Highway, Tanana River bridge, MP 275.4Kika’s Roadhouse)

Site adjoins major Aleyeska Pipeline river crogsim a suspension bridge. The site seems to
bristle with power and communications. Althoughatt®r sensors have not been observed, it seems
plausible that Aleyska would have them there; jftes may provide an opportunity to install pavete
sensors only.

N13. Richardson Highway, Birch Lake, MP 307.2
[Photos N13.1 Birch Lake-Locale, N13.2 Birch Lake-Site, N13.3 Birch Lake-Power]

Representative of a seemingly distinctive weathad wind-prone area, generally from MP300 to
MP 314. The distinctive windiness in this areadsfirmed by AST experience, and experienced AKDOT
personnel, including those assigned in other ardaadjoins a maintenance station where persoaeel
not resident in the immediate area. It would prewite great benefit of telemetered information wment
conditions. Other nearby sections that requirentitie, such as frequent grades like “Woodchopper”
around MP 310, do not lend themselves to RWIS sitelscan be inferred from a Birch Lake observation
by experienced personnel. This location would Als@omewhat important for meteorological data to
support forecasts and warnings.

The proposed site is 100 feet north of the stadimress road north edge of pavement in the NW
corner of the school bus turnaround, and 33 festaahe highway edge of pavement. This provales
good, open location and should not conflict with #ithool bus turnaround. Connection to power would
probably be handier on the south side of the acoesbvay, but the site would be closer to trees tha
preferred. Power and transformer are availabl@ie®@0 feet from of the proposed site, on the ssidh
of the station access road. [Photo N13.1 is lapNB on the east side of the Richardson Highwargsac
the maintenance station access road; Photo N13a.2Igser view of the site in the NW corner of slsbool
bus turnaround; Photo N13.3 shows the meter opdher pole.]

One drawback is that this shop has not always beemed and now has only FAX for receiving
data.

N14. Richardson Highway, Badger Interchange, MP 358

Current construction project creates opportunitese, pavement sensors on both an elevated
structure and at grade will be especially valuanlé representative of much of the area. Sitingsstipns
have been provided directly to the project desiggireeers, and include: place the ESS at eitheioétite
Richardson Highway crossing of Badger Road, whiehévthe lowest cost by virtue of proximity to eth
power supply infrastructure, with the sensor maside the clear zone to a height of 10m above the
roadway. Atthe same end as the ESS, place a mates@nsor just inside of the outside wheel trd¢ke
WB through (curb) lane of the bridge deck; and adéspavement sensor just outside of the outsidewhe
track of the EB passing lane. Also, place a paversensor, sub-surface combination just outsidbef
outside wheel track of the WB passing lane on thigade approach; plus just outside of a wheektodc
either lane (probably SB) on the Badger Road lawadway.

N15. University Avenue, Fairbanks, Chena River Bridge

Weather observations at the international airgeantt Wainwright, Eielson AFB and various
cooperative observers provide a reasonably goddrgiof the Fairbanks atmosphere, but this locatiiin
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be invaluable fopavement sensorsboth in the bridge deck and in approach roadw#dd pavement,
and sub-surface sensor combination during FY 2@détcuction project.

N16. George Parks Highway at Rex, MP 275.8

The large thru-arch bridge at this location, whtere are numerous accidents each season and
where an additional bridge is to be constructedyides a very good location to obtain comparative
observations both on a bridge deck and approadwags. The NWS human observation at Healy,
although only part-time (8-12 hours per day), isdwed to be representative of the Nenana Rivey@an
area to the south of Rex. Although Rex would s be in a similar climatic regime to the Nenana
ASOS observation, maintenance personnel obserweghther to be frequently different. It is located
far from the responsible maintenance station fosqenel to know what is happening there. Power is
thought to be available within a mile where peaple living.

N17.Alternate to C18George Parks Highway, vicinity of Broad Pass

This is a verymportant area for meteorologists and they woalghrd a full RWIS site to be
“invaluable” for identifying high winds that caubéowing and drifting snow, which can lead to travel
difficulties. Also, the nearest weather observatioome from the Denali Park site that does nbt ful
represent winds along the highway, and part-tim&28hours per day) observations at Healy, whetle la
of continuity is a drawback. There are existinggraent/subsurface temperature probes at MP 206 JCAN
and MP 211 (CA2).

a. Broad Pass, MP 201 [No photo.] This highlyaseul area with extremes in weather
conditions is one where the responsible crew i ®aspend half of its time. Temperature
and wind create -8@ chill factors that are dangerous for maintename®s and any stranded
travelers. Blowing and drifting snow are key paedens. Reliable weather observation for
the area between Broad Pass and the East ForkitfzhRiver) AKDOT/PF maintenance
station is highly desired. Pavement temperatuseiations in additional locations to the
existing pavement/subsurface temperature probe)B&dining the East Fork Maintenance
Station at MP 185 would be desirable. Road comwiitin April 2001 showed very interesting
variations in ice bonded to the pavement in thémarObservations at Broad Pass would
reverse the recurring situation of the highway cresponding to a call from AST aften
accident, in this area that is virtually uninhaditkuring the winter, and allow for treatment of
the roadway before accidents happen.

Broad Pass is a traditional NWS observation locatiBe-establishing a weather
observation at this location will extend the cliolagy of Broad Pass and supplement it with
pavement sensors. It is proposed to place ESBeowest side of the highway directly on a
line from the highway to the existing tower wittetred light, and half way between the edge
of pavement and an existing yellow wand markintgfieone cable?). A pavement and sub-
surface sensor combination should be placed outdittee outside wheel track in the SB lane
adjoining the ESS. Power is available, produaedite by an FAA generator; and telephone
is available from an underground telephone cabdegial.

b.  Hurricane Gulch, MP 174. On bridge over Huamie Gulch, and approaches. [Photo N17b.
Hurricane Gulch] Good representative locatioannmportant area at a long reach from the
responsible maintenance stations; and an oppoytimihonitor a major bridge.

Interestingly, when visited, the air temperaturs ®ZF and the bridge deck was clear, bare
and wet. Some nearby road sections had patclmswdact snow and ice. However, nearby
open sites with unrestricted air flow are limiteghd a source of power is not apparent. The
ESS would be best placed on a small hill in the @mer of the bridge crossing location.
Pavement sensors would be placed both on the hrégigka pavement sensor, sub-surface
sensor combination in the SB roadway adjoiningBB&. [Photo N17b. is looking across the
highway at the proposed site, at the south endeobtidge. The bridge is out of the picture to
the right.]
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c. RR crossings with windmill-solar power genernatad MP 194, and MP 203.2, may provide
alternative sites, using the cleared area in tbi@ity of the power generation for the ESS site.

N18. George Parks Highway at McKinley Village, MP 23%

This location is mentioned by AKDOT/PF, AST, and SWersonnel alike as a place where they
would like to see an available weather observatiRaasons include the high level of visitors dutimg
summer, virtual absence of any people during thrtewj its location at the south end of the NenaiwarR
canyon, representativeness of weather in the AlRslkegye, and availability of power and communicagion

N19. Chena Hot Springs Road, MP 22.1

This road is maintained by AKDOT/PF from Fairbaniist they find the weather often differs
from Fairbanks; for example, they observe 6” snoauaulation along this road when there is only 1”
accumulation in Fairbanks. This is a popular ratto@al route during all seasons. This particldaation
is at the end of power and telephone.

N20. George Parks Highway, vicinity of MP 321-330
[Photos N20 Mile 320, N20 Mile 321, N20 Mile 32220IMile 323, N20 Mile 324, N20 Mile 331, portray
the area.]

This is an area of recurring steep grades anduriges with signs of heavy sanding to combat
iciness. It is 3() miles from the maintenance station; observatmitisout driving to get a first hand look
would be very useful. Observations, especiallgrafw depth, would supply needed calibration
information for the NWS weather radar at Pedro Doffaboto N20. Mile 338 is looking west at the
highway area of interest in the distance.]

a. “Skinny Dick’s”, MP 327.8. [No Photo.] This the only location in this area that has power
year-round at Skinny Dick’s Lodge, and cellulanvéss is available. However, it is not the
best location meteorologically, due to being iralley and wind-sheltered.

b. “Swede’s Place, MP 329.3. [Photos N20b. MP B@%he east, N20b. MP 329 to the west]
This location is along a ridge, with grades andresrto the east and west, and a better
location than N20a. There is a possibility of poaepply. A location here that is not wind
sheltered, and has the possibility of placing paa@rsensors on both sides of a hill to get
differing aspects will be ideal. However, powecemgenerated on-site is apparently no
longer being generated and is therefore not availaBommunications support is also not
available. [Photo N20b. MP 329 To the west, is Ingkvest from the south side of the road,
with a good site meteorologically and operationallyhe foreground.]

c. “Dean’s Cabin, MP 330. [No Photo.] This isaod location meteorologically and
operationally, but power is not available and thsrenly a weak cellular signal. Lack of a
flat area for locating the ESS would probably reguai fill to be provided to place a site.

Southeast Region

S1. North Douglas Highway, MP 6.1 near turn to Fish Creek Road to Eaglecrest Ski
Area. [No photo.] West side of road. Height ofadinadjacent trees would need to be
controlled.

Although only about 2 miles from airport observatgite, airport observations are believed not to be
representative of this area in the lee of Dougdtemd (Mt. Meek and Mt. Ben Stewart).

S2. Fish Creek Road at the Fish Creek Bridgeabout 1.8 miles from North Douglas Highway
intersection. [Photo S2 Fish Creek Br.] At rough80’msl, this location is believed to differ fraime
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airport observation both by being closer to thedfects of the Douglas Island mountains and 4&ghér.
This location seems representative of the middtethirds of the route to Eaglecrest, and provides a
opportunity to place pavement sensors in a bridgék ds well as in the pavement. [Photo S2. FigelkCr
Br is looking south at Fish Creek Bridge from eside of Fish Creek Road.]

S3. Juneau-Douglas Bridgedeck and approach roadways, pavement temperatdrecadition and sub-
surface sensors only. [No Photo.] Weather comuktiare probably representatively observed for this
location by the instruments at the Douglas Boablda(Mayflower Island), Federal Building and the
airport; however, this is a critical location faayement temperature and chemical presence obsersati
Available lighting makes this a good location folding a video camera to an existing pole. A
computer/modem -housed by the City and Bureau méadw (CBJ) in their adjacent Maintenance facility
could make this a relatively inexpensive site.cBlpavement sensor in inbound lane of bridge ceaud;
another along with sub-surface sensor in SB lartegah Drive.

S4. Thane Road vicinity of avalanche chutes. Incorporation bBervations from the top of the Mt.
Roberts Tram are likely to be more useful thandteghe bottom of chutes from an avalanche control
perspective.

a. Vehicular pullout at approx. MP 1-1.5. [Pho#taSThane Aval Zone] Within the avalanche
zone, but seemingly not within a chute. Almosedily across from Douglas Boat Harbor
observation, perhaps 1 mile away. [Photo S4a. @#asl Zone is looking north from
pullout.]

b. Sheep Creek bridge. [Photo S4b. Thane SheepABkt 2.5 miles from Douglas Boat
Harbor sensors, allows pavement sensors in bridgk a@nd provides slightly further south
observations than existing sites, south side oiaache zone. [Photo S4b. Thane Sheep Ck is
looking north at bridge from west side of road.]

S5. Glacier Highway/Egan Drive, MP 3,adjacent to AKDOT HQ, pavement temperature and itiond
and sub-surface sensors only. [Photos S5(1) HagamMB, S5(2) Eagan Exp SB] Weather conditions are
probably representatively observed for this locaty the instruments at the Federal Building amd th
airport. A computer/modem housed by DOT in thejaaent HQ building could make this a relatively
inexpensive site. Use of wireless pavement sersmmsmitting from the lanes with tall retaininglisa
(approx. .5 mi. south), and installation of videorera using highway lighting to advantage, woulpagx
information generated and provide opportunity talgre differences in pavement temperature behavior.
Place pavement sensor and sub-surface sensosid®®B lane, and pavement sensor in inside (dltses
HQ) NB lane. Place video camera in a place poiS@doward lighted area along retaining wall settio
[Photo S5(1) Eagan Exp NB is looking NB from abeest side of highway at the “Channel Marina,”
across from the east end of Channel Drive. Phb{@)¥agan Exp SB is looking SB from above the east
side of the highway at the end of the roadway alitagan Drive.]

S6. Mendenhall Loop Road. [No photo.] Most locations are wind sheltered aagle weather not
significantly different than the Juneau NWS Foré€if§ice or airport observations, but there are
significant differences and trouble prone roadveyg locations. Pavement temperature and condition
observations would be very useful to operations.

a. Adjacent to Floyd Dryden Middle School. Plaeegment temperature and condition sensor
and sub-surface sensor at most cost-effectiveitotan Mendenhall Loop Road in the
vicinity of the school.

b. Bottom of Goat Hill. Place pavement temp@e@ind condition sensor and sub-surface
sensor outside of a wheel track in the SB laneiaitig an RPU placed near the end of the
guardrail, just north of Joann Way. Place an &l pavement temperature/condition and
sub-surface sensor in the NB lane at the top ohilhadjoining the end of the guardrail near
Goat Hill Road, to gain a different aspect thathatbottom of the hill and coverage of an
accident-prone location. Incorporating this irstédn into the Goat Hill Hazard Elimination
Project on Mendenhall Loop may be a way to accashpti
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S7. Veterans Memorial Highway (Glacier Highway)where conditions north of Juneau are frequently
different than in the urbanized area.

a.

b.

C.

Cohen Drive, approx. MP 21. [Photo S7a. CohawelJrSite is marginal for wind
observations, but other meteorological parametensime representative. The advantage of
this location is that it is considered represematif the highway conditions in the area north
of Auke Bay that are important to decision-makeesnely, pavement condition, air
temperature, precipitation type and rate, and aovichage would be very useful. It is also
near the highest highway elevation on the Vetek@sorial Highway. This site may seem
redundant with the existing nearby observation ena_.Loop, however that observation
consists of only a once per day reading of maxiranchminimum air temperature. The ESS,
including mast and pavement sensors, would be glacegh of Cohen Drive, on the east side
of the highway. Power and landline telephone aedl@ble. [Photo S7a. Cohen Drive is
looking north on the east side of the road at itegjsst north of MP 21 marker in foreground
of photo.]

Approx. MP 23.5, pullout just north of and deeking the Shrine of St.

Terese. [Photos S7b.(1) Shrine Overlook (April)p$2) Shrine Overlook SB (Aug), S7b.(3)
Shrine Overlook NB (Aug)] This is a more openfiv site than a. and c., but may be too
far north for the transition from Juneau weatherditions believed to exist around MP 21.
From an airflow point of view, mast should be phoear center of the open space on the
west side of the highway south of the pullout. Boline across the road, and home below,
suggest availability of power and telephone servigthoto S7b.(1) Shrine Overlook is from
the west side of the highway looking south, from tlorth end of the overlook of the Shrine
of St. Terese,. Photo S7b.(2)... is taken frompieking area, looking south at the proposed
site in the area west of the highway. Photo STh.(8 taken across from the proposed site,
looking north toward the pullout parking area frtime east side of the road.]

Eagle Beach, approx. MP29.5, second pulloubnafrEagle River. [Photo S7c. MP29 Eagle
River] Trees south end of the pullout and forestledf across the road to the east may restrict
air flow somewhat. Power supply is not readilyagmt. [Photo S7c. MP 29 Eagle River is
from south end of pullout, looking NB.]

Benjamin Island Overlook, MP 33.5. [Photosl.$T) Ben Is Overlook-scene; S7d.(2) Ben Is
Overlook-site.] This would be an excellent locatfor early detection of weather approaching
from the north, and offers one of the few open@iflocations for a good site,
meteorologically. The particular suggested sitenishe west side of the curve below the
pavement grade, perhaps using a 40’ tower to gewihd sensors about 30" above the
roadway. Pavement sensors should be placed ab6ubsth north and south of the ESS to
get the differing aspects on each side of the cur@wever, the location is near the northern
limit of winter maintenance, has low traffic volupand is not as valuable operationally as
S7a, above. [Photo S7d.(1) Ben Is Overlook-scemakien from east side of highway, looking
south toward the site on the west side of road bead at far end of picture; Photo S7d.(2) is
taken from the west shoulder of the road lookingtlsat the site.]

S8. Klondike Highway - Midway

a.

Pullout at NB beginning of avalanche zone, MP $Photos S8a.1 Klondike MP 9.1 SB;
S8a.2 Klondike MP9.1 NBJAt outside of curve, after approximately half #levation
difference between Skagway airport observationsvdhde Pass, at an elevation of about
1450" MSL. This is a reasonably unsheltered lacgtand at the beginning of the avalanche
zone, so the site is ideal in many ways. The dppdy exists to place pavement sensors on
two sides of the bluff and to obtain both northd @outh-facing aspects. Adequately sited,
this will provide observations, now completely lak of strong north or south winds and
precipitation, and support improved forecastingpdntantly, it will also provide actual
information for verification of forecasts that metelogists do not have, and information for
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M&O personnel who must drive to the area just ®what is happening. Power is said to be
available, but is not visually apparent. Attachihg mast base to the steeply sloping rock
ballast constituting the roadbed will be a challen§Photo S8a.1 Klondike MP9.1 SB is
looking southward at the site, which is where thargrail protrudes into the pullout; and
Photo S8a.2 Klondike MP 9.1 NB is looking northwatdhe same spot.]

Place mast and atmospheric sensors in the spas®llibh guardrail at midpoint
of the pullout; and place pavement sensor and stfhee sensor both at 600°
north and 600’ south of the ESS.

b. East side (outside) of NB roadway at US Custstation provides an alternate if placing S8a.

is too difficult, and provides a lighted locatiaor fa video camera. [No photo.]

S9. Klondike Highway - Border

a.

b.

Border, MP 14.9. [Photos S9a(1) Klondike BBr S9a(2) Klondike Bor-Site; S9a(3)
Klondike Bor-Look SB; S9a(4) Klondike Bor from Céihis location is the international
border and terminus of AKDOT operations, and theragimate northern boundary of
Klondike Highway avalanche zones dealt with by AKDQIt lies about a half mile beyond
the White Pass summit and about on the contineitale at elevation 3,290 feet. AKDOT
maintains a generator at this location to operateing lights during the winter. B.C.

MOTH may install an RWIS site in the vicinity ofd3er in the future, but there are no plans
for doing so in the near future. This high elematiocation is within the most extreme
conditions faced in AKDOT Klondike Highway operatg) and would provide a very
valuable continuous weather observation for the NYg& an area where there are none, and
from which they get no verification feedback onefoaists issued. An additional attribute of a
site at this elevation is that it approximateseteyation and conditions in the loading area at
the tops of avalanche chutes. [Photo S9a(1) KlanBitr SB is looking south toward the site,
behind the small building and sign, from the wéd¢ ®f the highway north of the site. Photo
S9a(2)...is looking directly at the site on the west sid¢éhe highway. Photo S9a(3)... is
looking SB along Klondike Highway from the sitehd®o S9a(4)... is looking SB along
Klondike Highway from the west side of the roadnfrthe Canadian side, north of the site,
with the site on the right (west) side of the “¢tex the picture.]

AKDOT Maintenance Station, MP 12. [Photos @9bS9b(2) Klondike Border MP 12.]
Adjacent to the Maintenance Station, at elevatiooua 2,540 feet, and at the bottom of a
“runaway truck escape ramp” this location wouldvide observations at the location from
which operations on the upper Klondike Highway @aducted. [Photo S9b(1) Klondike
Border MP 12 is looking south at Klondike Highwagrh the top of the Upper Truck Escape
Ramp (Elev. 2590%); S9b(2)... is looking north at tMaintenance Station site from the truck
ramp.]

S10A. Haines Highway - Chilkat, MP 19-24 perhaps representative of the area between Hairpest
observations and the border, but also at the cemdlel of Chilkat, Klehini, and Tsirku River drainage
which contribute to local convergence effects amahaalous snowfall when cold air drains out of the

interior.

a.

b.

Pullout MP19.5. Use small space between pae@dind riverbank. [Photo S10a. Haines
MP19.5, looking NB on west side of road.]

Pullout MP 19.6. Use small space between paaddand rip rapped riverbank. [Photo
S10b. Haines MP19.6, looking NB on west side ofirpba

Pullout MP 20.1 Use small protruding sectici inverbank (at risk of losing bank control);
remove saplings to enhance both the view andair. flPhoto S10c. Haines MP20.1 , looking
NB on west side of road.]

Council Grounds Trailhead and Kiosk parking ME 20.6 (20.2?). Major viewpoint
parking, but provides space and improved airflogvather pullouts do not have. Placement
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in the space between the roadway and parking,téputh of drainage/culvert can be
accomplished at 15’ from edge of pavement on bidisssand 18’ north of the entrance
roadway edge of pavement. [Photo S10d.1 MP20.6@ads Tr Parking is looking NB at
entrance to the pullout; and Photo S10d.2 Sitecisse up of the site from the entrance
roadway.]

Turn to Klukwon, MP 21.5. [Photo S10e. Klukw@nlooking NB at the infield between
Haines Highway and Klukwon road where ESS coulglaeed.]

Chilkat River bridge, MP 23.8Photos S10f.1 Chilkat Bridge; S10f.2 Chilkat Po\Baipply;
S10f.3 Chilkat Br Scene; S10f.4 Chilkat Br-aerial.he southeast corner of the Chilkat River
Bridge has more restricted air flow than would befgrred, but better than other sites in this
desirable stretch for RWIS installation It doeséd¢he attribute of being able to monitor both
a bridge deck and roadway at grade. Also, powert@lephone appear to be highly available
at this location. Place ESS in the clear spaseuatheast corner of bridge, and place
pavement sensor in EB lane of bridge deck, andrpamesensor and sub-surface sensor in
roadway, say 100’ from ESS. [Photo S10f.1 Chiatige looks at site at SE corner of
bridge (bridge runs east-west); Photo S10f.2 iptheer supply box at the NE corner of the
bridge, and as observed approximately every one atiing the Haines highway to this point;
Photo S10f.3... is looking east from mid-span oflthidge at the site at top right, SE corner;
and S10f.4... is an aerial view of the east end dk&hRiver Bridge and site on the right
(south) side of the approach.]

S10B. Haines Highway — Klehini, MP 34-40 a new section of highway on a mostly changecdatgnt
from the former location. The roadway is now hagainst the current channel of the Klehini River,
exposed to considerable fetch across the braidéd@en river valley. Weather and pavement
observations would provide information to highwaeoations personnel for a section with which they
have no experience, and would support accumulatiabjective data on whether the prevailing north-
south winds (channeled east-west in the Klehinléyalwill be advantageous or impacting to snow & ic
control. The location would be useful to weatlwetasters, but perhaps not as representativéoaataon
further east impacted by all three river vallefower and communications are available in the waigi
alignment, but would likely be about one mile aviilmm the most favorable sites. The preferredwsite
likely be determined by ESS foundation consideresjghe south side of the road would be preferfred i

practical.

a. MP 35. [Photos S10B.a.(1) MP 35 EB, S10B)&{@ 1, S10B.a.(3) Site 2, S10B.a.(4) NB,

b.

S10B.a.(5) Site aerial.] The ESS could be placed nose of the roadbed jutting into the
River on the south side of the road at about MBr3&n the north side in an area apparently
used for staging during the recent constructiorpa®ement sensor and sub-surface sensor
would be placed outside the wheel track in theiadjg lane. [Photo S10B.a.(1)... is looking
east from the south side of the road at site Thereft (north) side, and at site 2 on the right
(south) side of road. S10B.a.(2)... is site 1 ortneide of road. S10B.a.(3)... is site 2 on
south side of the road. S10B.a(4) is a generalestmoking NB at the new highway section
next to the Klehini River from the proposed siteM& 35. S10B.a.(5)... is an aerial view
looking northward at the MP 35 sites.]

MP 36.5. [Photo S10B.b. MP 36.5 EB] An agwh similar to MP 35, above, would be used
at the westerly end of the new straight stretchigifiway adjoining the Klehini River.

Attributes are similar to those of MP 35. HoweWdR, 35 is closer to the confluence of three
rivers, thought to be meteorologically significaMt? 36.5 would be more representative of
the area closer to the border. [Photo S10B.b. BIB BB is looking east from about MP 36.7
at the site jutting out from the south side of thad.]

S11. Mitkoff Highway, Banana Point/Blind Slough, MP 20, provides observations opposite end of
Island from airport observations, distance fromnteziance shop, representative of future ferry teami
(MP 36), and advantageous placement in prevailnghsvest flow of marine air and outflow from the
Stikine River valley. Beyond current pavement, if®pavement temperature sensor could be provided t
maintenance foreman and in-situ pavement sensdedashen paved. [No photo]
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S12. Zimovia Highway, MP 11, south of Chicagof Peak and where local weathlercally regarded to be
significantly different than Wrangell airport areetyere the AWOS is believed to be not well sitedrefor
Wrangell representative weather. [No photo]

S13. Big Salt Lake Road, MP 18, Klawockon an elevation rise where roadway icing is miésty to
occur on Prince of Wales Island. [No photo]

S14. Stephens Passagéor example, Pt. Styleman at entrance to PorttSham, or Harbor Island at
entrance to Tracy Arm, Pt. Hugh at south end o6&Reninsula, or possibly to obtain power, at
Snettisham. From a meteorological point of viemd ghe NWS's ability to provide accurate reports of
current weather and more tailored forecasts witbraved timing, the observation void in this arethes
single biggest impediment in the present capadidlitiObservations of all weather parameters, inmujuair
pressure, in this region would be the most imparfianimproved weather support to transportation
maintenance and operations. The drawbacks, oepare no road operations in the immediate argéa an
the difficulty of providing power and communicat®to such locations.
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APPENDIX IIB-1: Selection Criteria for RWIS Sites (Phase II)

The following are criteria used in selecting pragpe RWIS sites to benefit operations and forecamst
support of operations. The sites were initiallgridfied during interviews and document reviewla tiser
needs identification process (Task R2). Most sitesintended to be representative of a larger@rea
transition zone between microclimates.

Overall Criterion (“fatal flaw” test):
Does the site have an informative aspect (orieiat the sun), free of obstructions by trees,,cuts
embankments, and buildings? YES? NO? MAYBE?

Meteorology Criterion: The location provides meteorologically importarformation to:

a) Meteorologists in order to develop accuratetandly forecasts of weather conditions, pavement
temperature, and road conditions;

b) Meteorologists on the actual type, intensityd arogress of a storm in order to evaluate and tepda
forecasts, as required;

c) Decision-makers on the actual weather and roadition in order to evaluate forecast information
conjunction with their meteorologist.

Decision-maker Criterion: The location provides operationally important immf@tion to decision-makers
by detecting:

a) Actual road condition (dry, wet, frozen, etm)prder to evaluate interactively with the foreeas
actual storm characteristics and timing comparddrecasts, and therefore, any need for action;

b) Actual weather conditions (especially precipitator no precipitation, type and intensity of
precipitation, wind direction and speed, visibilignd amount of precipitation) in order to deternin
the appropriate maintenance action or the apprigmeéss of current maintenance operations;

c) Pavement temperature in order to determine itkeofnor need for, deicing materials;

d) Pavement temperature in order to determineittiag of the application of deicing materials,
including anti-icing strategies;

e) The existence and amount of deicing chemicath@isurface, or the temperature at which liquid on
the surface will freeze, in order to determineppkications of deicing materials are required.
Rating of Sites

Sites that met the Selection Criteria were methalljicated against evaluative
criteria to narrow the list to those that wouldreeommended. The evaluation
process was largely subjective and intuitive beidusonsistentonsiderations
applied to the sammindsetsfrom twoperspectives

There are thremindsetsor purposes served in the placement of sensors:

FORECASTING: Sensors are sited to provide local informatiosupplement NWS and other
weather observations to develop site-spedtifiecastsof weather and road conditions. Since the
benefit of using weather information is to makediyndecision through the use of forecasts,
acquiring specific local information should be ddesed a primary reason for siting sensors.
Sites selected primarily in support of weather ¢asting should be meteorologically
representative of an area.
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Embedded in this consideration is the concepM@WCASTINGwhich is the process whereby a
decision-maker, ideally in consultation with a Weatforecaster, uses all available information
(weather forecasts, advisories, warnings, RWIS ayatlweather observations, road reports, and
other sources of weather and road condition inféionato make near-term decisions about the
conditions that will prevail. These are the asstimmg that underlie the actions to be taken.

DETECTING: Sensors are sited tetectexisting or changing weather or roadway surface
conditions on a real-time basis. Typical sites Maonclude known trouble spots, fog and frost
source areas, bridge decks, elevated roadwayslhasasufficient sites to provide a suitable grid
for the reliable reporting of snow accumulatiorotiter precipitation events. Sites providing
information far from the maintenance station, asducing the need to go look, score high for
detection.

MONITORING: Sensors are also sited to providaanitoringfunction to check the onset or
existence of predicted conditions. Ideal monitgrites provide information “upstream” of an
area. For example, if weather usually comes flmensbutheast, sensors are placed to the
southeast for monitoring; or where temperaturerisioas are common, sensors would be placed
at several elevations.

In the case of a RWIS, there are two importarspectives There is the perspective of the
meteorologistsvho analyze current and expected weather conditimprovide forecasts tailored
specifically to the operationally significant weethhresholds of certain decision-makers. Their
focus is on the atmosphere and what its effectsilaly to be—where and when. Also, there is
the perspective of thigecision-makerswvho are responsible for maintaining safety affidiehcy

in the transportation system. Their focus is alocedures that will maintain intended service
levels, and therefore, on the current and predisteather. The weather effects expected to
prevail significantly drive the equipment, matesiahd personnel assignments selected.

Each prospective site was methodically evaluatedrims of the followingonsiderationswith

the foregoing mindsets and perspectives in minide ratings are summarized in the matrix at
Appendix IIB-2. Inasmuch as each rating was subjely and intuitively applied by a single
individual, as necessitated by the Phase Il sckedeltainly the value assigned could arguably be
somewhat high or low. However, with so many deteations across the matrix, it is believed the
composite scores, the totals, should be fairlyeegntative of relative merit for the Phase II,
Central, Northern and Southeast Regions.

Considerationsmethodically applied were as follows:
Road Perspective

10 points — Roadway is a high weather impact afeerevroad data is of the highest importance in
providing the capability to forecast the onsetatiion, and monitoring of road conditions. And
multiple maintenance & operations interviewees sstged the approximate location, and the rater
favors it.

7-9 points — Roadway is a dangerous ice formatiea ahere road data is very important to
providing the capability to forecast the onsetation, and monitoring of road conditions. And
one maintainer suggested the approximate locatidrttee rater favors it; or it is particularly
representative for pavement temperature.

4-6 points — Roadway is important, but road datziimarily needed for detecting changes in road

conditions in an area; also, the site may only irequonitoring of road conditions under certain
weather patterns. Also, either the rater favoos @ “third party” suggested it.
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0-3 points* — Roadway is of lesser importance imtof overall snow and ice control, but still
would benefit from monitoring of road conditions b specific area; or sensors are too costly for
the expected benefits in forecast capability.

Also, interviewees were indifferent to the location their views are unknown.

Meteorology Perspective

Special considerations:

1. Representative of a forecast problem area.
2. “Upstream” weather location.

Important due to:

3. Elevation.

4. Geographic location.

5. Relation to highway grade.

6 Greater than 3 miles from another observatiarhnirary)
7 Supports forecaster need for forecast studies.

10 points — Weather data at this location is ofttiglnest importance to forecasting the onset,
duration, timing, and for monitoring of severe winstorm events. EXxisting area weather
reporting sites are not representative of thistlooa All special considerations (above) apply.
And multiple meteorologists suggest the approxinatation, and the rater favors it.

7-9 points — Weather data at this location is inguatrto forecasting the onset, duration, timing
and for monitoring of severe storm events; but gwpphy or proximity of other reporting sites
make this site less than a top priority. At Idagt of the special considerations apply. And one
meteorologist suggests the approximate locatiod tla@ rater favors it.

4-6 points — Weather data at this location is el provide snow pack and icing forecasting
capability. At least three of the special considiens apply. And either the rater favors it, or
maintenance personnel implied weather informatiomfthis location would be used in
NOWCASTING.

0-3* points — Weather data at this location wouldvide added information for enhancing snow
and ice control decisions but is not essentiatiercapability to forecast onset, duration, timing,
or monitoring of severe winter storms. Or placen@meather sensors is too costly for the
expected benefits in forecast capability. And roegkgists were indifferent to this location, or
their views are unknown.

*Actually, sites that would have fallen into thenge never made it to the list to be evaluated.

Engineering Considerations:

Avalilability of power, communications, and rightwly was determined through an
initial engineering evaluation, and taken more gpatly into account for the “Final
Ranking.” In general, only sites in the Prelimyn&hort List were evaluated; no
entry indicates unevaluated or unavailable inforomat In a few cases, information
obtained as a by-product of the primary evaluacsso entered.

Rating Process Results:

In the Rating Process Results (Appendix 11B-2),gagnt-sensor only sites are separated out. In
some cases, they were initially conceived as foifyplement sites, but during the rating process
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were converted to pavement-sensor only. After dlingpthe ratings, the totals that were high
enough to be in the Recommended Initial Phase geotare identified both in the last column
of Appendix 11B-2 and in Appendix C.
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APPENDIX IIB-2: RATING PROCESS RESULTS

Prospective List of Suggested RWIS Sites (Cross References to Appendix A "Working List")
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APPENDIX IIB-2: RATING PROCESS RESULTS, CONT.

Prospective List of Suggested RWIS Sites (Cross References to Appendix A "Working List")
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APPENDIX IIB-2: RATING PROCESS RESULTS, CONT.

Prospective List of Suggested RWIS Sites (Cross References to Appendix A "Working List")
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APPENDIX 1IB-2: RATING PROCESS RESULTS, CONT.

Prospective List of Suggested RWIS Sites (Cross References to Appendix A "Working List")
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APPENDIX IIB-2: RATING PROCESS RESULTS, CONT.

Prospective List of Suggested RWIS Sites (Cross References to Appendix A "Working List")
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APPENDIX IIB-2: RATING PROCESS RESULTS, CONT.

Prospective List of Suggested RWIS Sites (Cross References to Appendix A "Working List")

i) —
SELECTION CRITERIA c 8 2 ?
o [l ©
; = o 2 =
Meteorological 2 o = o
il = £ | %z | 7% |2E
REGPITEMETS Detecting Forecasting Monitoring < 5 3 S = =E X E
0 = 25 T O 2 =B
o > 0 o > O o > O g q i~ £z 2 d') c‘l‘ S E S
" | o % 8% i % 8% i) % _8’% 5 = 5 g > 2 =5 g 5
Fatal Flaw Test QS O S @ TS O <] T D S0 =2 @x > E; s |TpE
Yes, No, Maybe*| & & S 7] € 2 @ E @ £ @ <5 | S £z < e
& ¢ & ¢ & =8 28 | E ©5 g 8
3 T > 14
SITE
NUMBER
S2 Y 7 8 6 8 6 7 42 2 8
S10Af Y 9 8 9 8 9 8 51 UND |2]| X
S10Ba Y 7 9 7 9 7 9 48 Y 1mi L UND |3] X
S10Bb Y 7 9 7 9 7 9 48 N No
S11 M 6 8 7 8 6 7 42 9 9
S12 M 8 6 6 6 8 6 40 11 12
S13 M 7 5 5 5 7 5 34 14 15
5147 M 4 8 4 10 5 10 41 |10 10
FOOTNOTES

Sites include both Met Sensors and pavement temperature/condition and subsurface sensors, plus video

camera, unless otherwise noted.

! pavement/Subsurface only, plus video camera, unless otherwise noted.
# Atmospheric only, may include snow depth

® Snow depth gauge only
* Includes sites not specifically defined or field-visited

® Some concern regarding possible wind observation anomalies due to terrain effects. Could eliminate wind sensor; or install, test and evaluate, move to

another location if unrepresentative.

® Northern Region N17 is ranked 2, see C18 (Central Rank 1).
" Northern Region N9 is ranked 14, see C14 (Central Rank 13).
8 Stuart Creek N4a is preferred, but Ernestine N4b is selected because of lack of power and communications at Stuart Creek.

° Although n20c is preferred, implementation consideration may mandate 20a, in which case wind sensors will likely be deleted.
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Version 8/15/01

APPENDIX IIC: Recommended Initial Phase/Highest Ranked RWIS Sensor Sites to Serve
Phase II Areas of Central, Northern and Southeastern Regions

The following list of Phase Il RWIS sites is recoamded for initial implementation. During the
engineering process and preparation of plans, spetestimates, it may become advisable to drogsom
sites from further consideration at this timegd @ome may be replaced by other sites from the Aglige
[IA Prospective List.

Numbering is cross-referenced to the Appendix ItAdpective List of Phase Il RWIS Sensor Sites.
No prioritization is implied at this time. Costtiesates based on engineering analysis will proediaal
basis for comparative site evaluation. Sites pdnhbold andunderlined are recommended as of this

date and until engineering considerations arguasagtem. In a few cases where power and
communications support is expected to be problematn alternate is provided.

CENTRAL REGION

C2. Seward Highway, vicinity Snow River

a. Snow River Bridge, MP 17.7 [Photos C2a.1 Snow River Br Berm, C2a.2 SnoveRiv
Bridge, C2a.3 Snow River Power] This site is vpddiced to be useful to avalanche
monitoring. There is an avalanche zone on Sheepnkam, between the bridge and
Lakeview to the north. Airflow is somewhat lespigded at north end of bridge. Airflow
would be most unobstructed with mounting of ES®dge itself at midspan; however, this
has drawbacks, so placement of the ESS on the twenmound at the NW corner of the bridge
is suggested. Pavement sensor should be pladenlifstde of a wheel track of either lane on
the bridge deck; and also, along with a sub-surf&esor, just outside of a wheel track of
either lane in the approach roadway far enough ttwerbridge to be representative of the
prevailing highway conditions. This location blest with power, with a high voltage line
adjoining the area; but whether the voltage cadrbpped down cost effectively may be an
issue. [Photos are from the north end of the geridoking south: C2a.1 shows the mound at
the NW corner of the bridge; C2a.2 shows the SnoxerFbridge itself; and C2a.3 shows the
power supply about .3 mi (?) away on Primrose Road.

C4. Sterling Highway, Cooper Landing

c. _Russian River Ferry, MP 54.8[Photos C4c.1 Russian River Ferry, C4c.2 RussigerR
Power.] This site provides most of the advantaf&34b. and has apparent availability of
power. Itis probably a very busy location durswgnmer and fishing seasons, a possible
drawback; but if adequately protected, the many @yay also serve to protect it from
vandalism. The suggested location for the ESB tké space between the highway and the
roadway into the parking area. On the assumpliahgower is most available at this
location, this is the preferred location in thisdte; however, if the drop in voltage is practical
here, it does raise the question as to whetheigiittbe possible also at the MP 57.8 location.
[Photo C4c.1 is the possible site, looking westwardhe south side of the road, from within
the pullout area. Photo C4c.2 is an overly daekwof the power pole and transformer, with
a meter box that says 470v, 150’ east of the site.]

C5. Sterling Highway MP 98, AKDOT/PF Maintenance $op [No Photo.]

51



Pavement sensors and sub-surface sensor only Weudthced at this location because it is fully
observed by personnel working there and therenisather observation at the airport. The existing
weather observation is believed by meteorologestset representative of a wide area, and pavement an
sub-soil temperatures are likely to be also. Tleeenearby existing pavement/subsurface temperatu
probe at Soldotna, but it is providing seeminglgleading pavement surface temperature reading8-(3/1
12/01: pavement surface @°833°F when bottom of pavement @ °335°F and air temperatures in the
32°-42°F range). The western Kenai Peninsula, the Nikiskiai-Soldotna-Sterling-Kasilof area, is of
quite a uniform elevation and climate or aspe¢h&osun. Place a pavement sensor and sub-surface
combination just outside of a wheel track at tharast location to power.

C6._Sterling Highway, Ninilchik, MP 135.9

a. _Ninilchik River bridge and approach [Photos C6a.1 Ninilchik SW Cor Site; C6a.2
Ninilchik SW Cor Area; C6a.3 Ninilchik Power.] Thiocation provides a representative area
between Homer and Soldotna and an opportunity teiteroa significant bridge deck. The
preferred location for the ESS would seem to bestecorner of the bridge crossing.
Southwest of the bridge and at the intersectioh Mission Avenue, 15 feet behind the
guardrail on the west side of the highway, ande¥ $outh of the guardrail across the north
end of the flat area. Place pavement and subesugiansor just outside of the outside wheel
track in the SB lane 100 feet south of Mission Aaad just outside of the outside wheel
track in the SB lane of the bridge deck. [Phot@ Qs a close up view of the area behind the
guardrail on west side of highway at SW cornerridde; C6a.2 shows the flat area in which
placement of the ESS is proposed dead center gittb®, and C6a.3shows the
power/telephone infrastructure 300 feet southwesiss Mission Ave.]

Ninilchik River bridge alternate. [Photo C6a. Altinilchik Br NE Cor.] ESS
would be placed on the mound at the outside o€timee on the SB approach to
the bridge in the NE quadrant of the crossing. eRsnt sensors would be placed
about 500’ south in the bridge deck, and along wittub-surface sensor adjacent
to the ESS on the approach. This spot has thedeatucted airflow at this
location, but it is probably the furthest from lbpawer availability. [Photo C6a.
Alt. Is looking SB from the Ninilchik River Scen@verlook in the NE quadrant
of the bridge.]

C9. Seward Highway, Summit Lake

Offsets absence of weather observations betwedadgeoand Kenai-soldotna, and lack of
observations at higher elevations. Provides “@astr weather observation for Anchorage area, i.e.
detection and monitoring of weather approachingiftbe Gulf of Alaska. Provides representative high
elevation and “upstream” location for pavement é¢omias for Silvertip Maintenance station.

c._Summit Lake Lodge. [Photo C9c. Summit Lake Lodge] The ESS woulabé¢he east side
of the Seward Highway, just south of the Summité_akdge entrance, at about MP 45.8.
Placement of the ESS about 75 feet south of thiaiasiae highway closure gate, and about 15
feet behind the guardrail, is suggested. Smalddecis trees should be removed and
controlled within about 50 feet of the site. Thi#l both ensure unrestricted airflow and
improve visibility of the lake for travelers. Aywament sensor, sub-surface sensor
combination should be placed just outside the detaiheel track in the NB lane (nearest to
ESS). Power and telephone appear to be availabiie aodge. [Photo C9.c is looking south
from the Lodge south entrance; the avalanche gatethe foreground.]

C13. Glenn Highway, “Gunsight,” MP 117 [Photos C13 Gunsight MP 117, C13 Gunsight Powég]Po
This area serves the furthest reaches of two nraintz areas in both the Central and Northern Region
and is believed to be representative of the Eut@kasight-Sheep Mountain area, while perhaps sgnsin
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air flows from multiple glacial valleys and the sloglopes of the Talkeetna Mountains toward the
Matanuska Valley, but still above the narrowingagmphy of the Matanuska to the west. A weather
observation is currently available at Eureka Sumimit it does not include a precipitation gauge iand
believed to not be representative for fog. Theralso an existing pavement/subsurface temperptabe
(EUR) at Eureka (MP 128). Although highway maimtece personnel access the Eureka observation, this
general area is still identified by meteorologestsl highway personnel alike as one in which moraties
observations are needed. Pavement conditioroarethroughout the area, but are somewhat better i
this MP 117 area. [Photo C13 Gunsight MP 117 mglewia view of the MP 117 area looking WB from
Camp Creek at MP 117.2, and C13 Gunsight PoweriBdhe power supply near which the ESS can be
placed.]

b. The north side is preferred in order to be moressible to the very available power. Sites
either near a (Copper Valley) power pole, or haf/wetween two power poles in the line,
are recommended for placement of the ESS. A pavesemsor, sub-surface sensor
combination should be placed outside the outsideeiane in the WB lane adjoining the
ESS. [Photos C13b. Gunsight North Side 1, and .tiN®ide 2 provide two views of the
site.] As an adjunct to this site, is suggestedeaipitation sensor be acquired and provided to
the NWS for the Eureka site.

C15. Parks Highway, Vicinity of Big Lake Turnoff

b. Intersection with Hawk Lane, MP 53.2[Photos C15a.1 Big Lake Turn SB; C15a.2 Big
Lake Turn North Look.] On the west side of thekBatighway place ESS about 115 feet
south of south side of Hawk Lane, and 33 feet fRarks Highway edge of pavement.
Existing highway lighting will provide light for deo camera without the competing light
sources and other visual clutter at the Big LakadRiatersection itself. If the camera is
pointed northward, three light pole spacings amdctirve .3 mile north can be used to gauge
visibility. Place pavement sensor, sub-surface@ecombination just outside the outside
wheel track in the SB (morning commute) lane; apd@ement sensor just outside the
outside wheel track in the NB lane 500 feet noftthis site. [Photo C15a.1 is looking SB on
the west side of the highway from the last (mosthesly) lighting pole, at the proposed site
in a somewhat drier clump of grass. Photo C15al@aking NB from the same spot, with
lighting poles 3 and 4 at the right and the curvéhe distance. Hawk Lane turns left.]

b. Alternate: Across the highway from C15a., justth of the Houston Jr.-Sr.
High School highway sign. Except for placementhaf ESS, all features
would be the same as for C15a. This spot is piiglsmimewhat superior to
C1l5a., but access to power would seem to requisssicrg under the highway.
[Photo C15b. Big Lake Turn NB is on the east sifithe highway, looking
NB, with the site in the foreground.]

C17. Parks Highway, Byers Creek

As noted in C16, above, the prevailing wind imteir along the Parks Highway south of the
Alaska Range is reportedly from the north, andrisngjest north of about MP 105 where the highway
crosses the Big Susitna River. Storm systemsreitirae (1) northerly up the Susitna River from Knik
Arm and Cook Inlet, or (2) from the east, arounel Tlalkeetna Mountains from Prince William Sound.
RWIS sensor sites strategically placed along thiksRtdighway will provide better detection and
monitoring of systems than now available. The By@reek area may be a prime location for this, eher
highway personnel perceive a recurring wind banactmur around Byers Lake, MP 143, even if not windy
below there. The wind is actually beneficial foelting ice on the road, and this area is repreteataf
the northern end of the Central Region’s portiothef Parks Highway.
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a. Byers Creek General Store, MP 143.9. [PhotcaCByers Creek] The primary objective here
is to obtain an observation in this representadiaa, with a bridge deck, at a distance
removed from the Chulitna Maintenance Station. Elav, to do so would probably require
mounting the sensors/mast on the side of the bidégk itself—not good; or to delete the
wind observations if moved off the bridge to getsenably open air flow. There seems to be
power/communications at the General Store, in théduiadrant of the bridge crossing, but
may be generated on site. (Telephone number atdne is: (907) 345-2021.) [Photo C17a.
is looking SB at the bridge from the General Stmance driveway.]

c. Alaska Veterans Memorial Turnoff, MP 147.2[Photos C17b.1 AK Vet Mem SB; and
C17b.2 AK Vet Mem Ent] Place the ESS across tgbaway to the west from the entrance to
the Memorial parking lot/loop road (south entranesd a pavement sensor, sub-surface
sensor combination just outside the outside whiaektin the SB lane adjoining the ESS.
This site is superior to C17a. due to more opefi@w, and is equally representative (except
for the loss of a bridge deck observation). Howegtree only power source is seasonal—
originating from a diesel generator near the RaadResidence Memorial Day through
Labor Day, and only daytime. Cellular servicevaikble. [Photo C17b.1 is looking NB on
the west side of the highway; and C17b.2 is lookirtg the Memorial south entrance from
the proposed site.]

[Note: Photo ARR Parks Power Supply shows the wilidmd solar panel power generating configuration
used by the Alaska Railroad in the area.]

N17.Alternate to C18. George Parks Highway, vicinity of Broad Pass
See N17a

Northern Region

N1. Valdez, Richardson Highway, MP 12.2, [Photos N1 Valdez-1; N1 Valdez-2]

This locale is representative of area at the b&#iee climb to Thompson Pass. This site represents
the area from about MP 9 to MP 13 which localseadiis distinctive from airport observations beeaos
southerly flow down the Browns Creek valley, hegittaused by downslope north winds over mountains
on the north side, and air somewhat compressei@xeystone Canyon (at about MP 13). Itis
frequently observed to be raining in this area wihé&snowing in Valdez.

There is a series of microclimates NB from Valdee: Valdez area, represented by observations
from the airport and NWS office; the stretch froround MP 9 to MP 13 where it is warmer; Keystone
Canyon, approximately MP 13 to MP 16; the more ogpea of MP 16 to MP 19; and the Thompson Pass
area itself.

a. Place the ESS on a mound on west side of Highwayréximately 20’ from edge of
pavement to toe of slope of the mound, and 47 atkbide toe of slope), and a pavement
sensor, sub-surface sensor combination just outsithee outside SB wheel track. Power
distribution is directly abutting on the west sid@hoto N1 Valdez-1 is looking SB on the
west side of the road at the proposed site; ant¥&ldez-2 is looking directly at the mound.]
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N2. Thompson Pass, Richardson Highway, MP 26 [Photos N2a. TP Site (seven

different perspectives), and N2a. T Pass Power]|

This location is priority number 1 on practicallyegybody’s list. Difficult location operationally,
meteorologically significant transition from marieavironment to interior air mass, avalanche ingau
consistent weather and pavement information avaitakven to provide verification of forecasts basad
what forecasters believe is happening.

a. The initial siting recommendation is to place weatsensors on a windswept outcropping
that stands about 100’ above the highway (baseatmneter reading) on north side of
highway right at the pass, with power/communicatitmbe supplied from the nearby
AKDOT Highway Maintenance Station. Ideally, to ¢eth north (NE) and south (SW)
aspects, pavement sensors would be placed justiewutsthe outside wheel track in the NB
lane 500’ south of the Pass and in the SB lane BOAh of the Pass. A sub-surface sensor
would be added to both. [Photos N2a. Thompson-Passd —2 are views of the outcrop,
looking west from just east of the Pass taken abnatmonth apart; N2a. TP Site Closeup is
looking directly at the spot, standing on it; NZ&. Site Looking E(SB), ...Looking W(NB),
...Looking N, and ...Looking S are panoramas from ite sThe N view also looks at a
show fence, across the roadway out of site belailvarcut. In the S view, the highway can
be seen below in the distance, approaching Keystamgon. N2 T Pass Power displays the
installation for obtaining power from the powerdiat the AKDOT Highway Maintenance
Station.]

b. An alternate site is on the east side of ttghitay, a short distance north of the Pass, behind
the Thompson Pass sign. [Photo N2b. T Pass Atioldng from the SB lane across the road at
the Thompson Pass sign.]

(for further consideration)
N3. Thompson Pass Ridge Tops and Snow Depth Mamitévalanche Support

The sites shown at Exhibitvould provide invaluable observations in suppdralanche
forecasting and control in the heavy snow regiofltdmpson Pass, and thereby enable increased safety
for both highway and recreational users, and tatdigreater predictability and efficiency for both
highway maintainers and highway users. However it costs of installation—especially for ridget
locations--will likely be higher than for roadsi@VIS sites. The means of accomplishment and cost
impacts assimilated into prioritization requirether development.

a. Hogback “Snow Slide Gulch”, approximately MP8t35.9. Atmospheric sensors
and snow depth gauge would be placed at a higt poithe ridge (DeLorme Alaska
Gazetteer, p. 86) to, especially, monitor a nmagtair mass regime and the top of
Hogback avalanche chutes. [Photo N3a. HogbackeR&ligles is looking westward
(north?) at Hogback Ridge from the Lowe River Bedd approximately MP 16.5.]

b. “School Bus Slide,” approximately MP 28-29.mfgtspheric sensors and snow depth
gauge would be placed just north of Odessey peakslight col. This location is
impacted by southeast air flow as it comes overittge and loads up the top of
chutes, just north of the AKDOT Thompson Pass reaautice facility on the east side
of the Highway. [Photo N3b. School Bus Slidesisking eastward at Odessey (peak
at center right) with the col site at the centamleen “peaks (bump at left is actually
just a nose on the ridge) from the Highway direb#jow.]

c. Tsaina “MP 37-38 Slide Path.” Atmospheric gasnd snow depth gauge would be
placed at the ridge top where chutes are load&thoto N3c. MP37-38 Slide is
looking westward at the ridge top from a pullonttbe east side of the Highway, at
the south end of the Tsaina River Bridge at abtt37.4 where a road closure gate
is located.]

d. Tiekel “56 Mile Slide,” in the vicinity of Tie, MP 56. Atmospheric sensors and
snow depth gauge would be placed at the ridge togrevchutes are loaded. [Several
photos attempt to identify the site. N3d.1 Tiekiédi&is looking westward across the
Highway from the south entrance roadway to TiekedrrLodge, MP 56, with the
right (north) shoulder of Mt Tiekel and the souatghe avalanches presumed to be
visible through the trees. N3d.2 Mt Tiekel(1)asking NW across the Highway at
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about MP 57.7 at what might be Mt. Tiekel; and Ne3elt Tiekel(2) is looking SE
(SB along Highway) at what might be Mt. Tiekel frahe same spot.]

e. “Pump 12 Slide.” Atmospheric sensors and sdepth gauge would be placed at the
ridge top where chutes are loaded. [Photo N3e pPLrSlides is looking SW at the
chute from the NB lane, just north of Pump 12 giragimately MP 65.2.]

f. Worthington Glacier, MP 28.5. Snow depth gaagly would be placed in a
protected undisturbed area in the vicinity of tha@t&Recreation Site. (Snow-free,
and in-use conditions are needed to identify thescecure location.) This location
is believed to be representative of the Thomps@s Beea from the point of view of
snow accumulation and intensity of snowfall. TH&IS site suggested at N2 is too
windswept to provide valid snowfall measurememts. emergency phone at this
location does not have a solar panel, and at teedio transmitter is apparent at the
nearby heli-skiing operation—suggesting power @ilable? [Photo N3f.
Worthington Snow Depth is looking across the snoweced recreation site at
Worthington Glacier from the State Recreation 8iirance on the west side of the
Highway.]

g. Ptarmigan Flats. Snow depth gaogé/ would be placed in a protected undisturbed
area of the Ptarmigan Flats. (Snow-free conditamesneeded to identify the actual
secure location.) Snow depth and inferred snowitéinsity observations from this
location would be a useful indicator of sow deptld &ntensity in the Tsaina River
area below the Pass environment. There are wéilaache chutes (c., d., e.) below
that. [Photo N3g. Ptarmigan Snow Depth is lookdW across the Highway from the
vicinity of Tsaina Lodge at the Ptarmigan Flatsagre

N4. Richardson Highway, Ernestine

a. Stuart Creek Bridge, MP 45.6. [Photos N4aa®iCreek-1, N4a. Stuart Creek-2, N4a. Stuart
Ck-3 Br, and N4a. Stuart Ck Pwr.] This locatianyides observation both at a significant
distance from the maintenance station and at ditwceepresentative of the area approaching
Thompson Pass from the north. Weather is ofterhndifeerent than at Ernestine; a RWIS
site could reduce time and effort spent on patrMeuntains limit sunlight hitting the road.
The Highway turns to a mostly north-south bearinthi location where N-S winds are
prevailing. . Field personnel indicate warming ainging "Chinook winds” occur with strong
south winds, but that they only occur once or tvdaeng a typical winter.

This is also a useful location for snow depth measent in support of avalanche
operations in the Thompson Pass area. Avalan@tkalosure activities occur here. Four
streams coming together in this vicinity, enlargihg Tiekel River, are believed to contribute
to making this a sometimes heavy snowfall area.

Place the ESS in the area in the NE quadrant dhthesection of the Richardson
Highway with a short pull-out road to the east ilemorth of the Stuart Creek bridge. This
seems to be the most open in the area. Saplingddsbe cleared to preserve open-air flow.
A protected area should be established here faaliagon of a snow depth measurement
sensor also. [Photo N4a.-1 is looking at the pseplcarea (behind plowed snow) from the
east side of the highway looking NB; and N4a.-B@king back northwestward at the site
from the pullout road, approximately 120 feet frtma edge of the Highway pavement. N4a.-
3 is looking N past the Stuart Creek bridge from¢last side of the highway south of the
bridge.]

Power and communications may be available throogiperative arrangements with the
heli-skiing operation across the highway, wheiig likely self-generated. Otherwise, wire
line telephone is 10 miles away. A power line sassthe Highway less than .5 mile from the
site at about MP 46.2; however, power distribufrmm this source seems unlikely. [Photo
N4a. Stuart Ck Pwr shows power line crossing Highjva
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b. Ernestine Maintenance Station, MP 62.
Informal observation during February and April 802 found less accumulated

snow in the Ernestine-Gakona area than northuthsaf that area, suggesting a

distinctive microclimate. However, there were sighsignificant sanding on the grade

between MP 59 and MP 56; and this is an area wdwastal and interior weather collide
with sometimes unusual effects. The lack of weathservations limits the availability
of factual information. Most employees of the Etiree Station come to work from the
north and have no information on conditions therél they get there, and then, none
south of there to MP 45. A RWIS site would providenitoring on holidays and days
off. A recurrently observed condition is whensitshowing at Ernestine Station with air
temperature near freezing, it may be raining sofithere onto frozen pavement.

The ESS would be placed near the power pole/tramsioat the SE corner of the Station,
approximately MP 61.8. [Photo N4b. Ernestine St@oking across the Richardson
Highway NB at the Ernestine Maintenance Statiomwie power pole at the center of the
picture. The ESS could be placed to the right,afith one pavement sensor, sub-surface
sensor combination outside of the outside wheektirathe SB lane adjoining it.]

N7. Richardson Highway, Paxson to Delta Junction

b. Trims Creek Maintenance station, MP 218.2[Photo N7c.1 Trims Sta-Site; N7c.2 Trims
Sta-Bldg] This location is one of many that wobkluseful for monitoring the area between
Paxson and Delta Junction. On the assumptiorgsitithis area is controlled by power,
presumably available only at the Trims Maintena@taion, or Aleyeska Pump 10 (MP 219.2),
this is the default location. However, for perselnmssigned to this station, but not living in the
immediate area, or for the times when this stagamt manned, observations from this site will
be especially useful. Two options at this sitetarplace the ESS on the west side of the highway
about 15 feet south of the maintenance stationsaawad, or add atmospheric sensors to the
existing tower on the shop building. Pavementseasd sub-surface sensor combination would
be adjoining the ESS, or directly in front of thwp if the existing tower is used. [Photo N7c.1 is
looking SB on the west side of the highway from $ketion access road; and N7c.2 shows the
existing tower on the building.]

Trims area alternates: Each of the following aki¢es are probably preferable to the Maintenance
Station location, but apparent lack of power leavesbove, the preferred location.

c. Alternate 1:
East side of the highway, on a slight (drier) kijiadit south of a small area of melt overflow at
approximately MP 217.6.

d. Alternate 2:

Trims Creek, MP 218.8. SW quadrant of the streeoasing would be favored.
[Photo N7¢.3 Trims Creek is looking SB on the wade of the highway from a
small pullout in the NW quadrant , at the moundasrthe stream. Break in the
snow is the stream.]

e. Alternate 3:

Michael Creek, MP 219.8. Site would be just alidufeet to the right of the SB Michael
Creek sign. [Photo N7c.4 is looking SB at the SBHdel Creek sign.]

N10. Alaska Highway at Dot Lake

a. MP 1360.4, Cleared area between two homegPhoto N10a. Dot Lake] Location is very
representative and addresses a desire for obsmsrgdtom this area expressed by both
AKDOT M&O personnel and NWS personnel. The neangsither observations are at Delta
Junction and Northway, and there is an existingepsnt/subsurface temperature probe
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(TOK) at Tok, Alaska Highway MP F-206. So theraidata void. Both the clearing on
adjoining private property that is not wind shedttrand apparent available power and
communications, provide a spot not found elsewhetke vicinity. Place the ESS on the
north side of the highway approximately .2 mi. edd¥liller Ave., mid-way in the cleared
area, 15 to 20 feet from the edge of pavementceRlae pavement sensor, sub-surface
combination outside of the outside wheel trackim B lane adjoining the ESS. There is a
transformer on the power pole approximately 60 &t of the ESS site. [Photo N10a. is
looking WB at the site on the south side of thehhigy.]

N11. Tok Cutoff

a. _Mentasta Pass, MP G79.7Photos N11a.1 Mentasta Site Closeup; N11a.2 d&atPass
Site] Place the ESS on the west side of the hagtat a site 100 feet north of an old 4” by 4”
post. This will put the instruments at about tame elevation as the pavement at the summit.
Place a pavement sensor, sub-surface sensor cdiobijst outside of the outside wheel
track in the SB lane adjoining the ESS, and angithgement sensor just outside the outside
wheel track in the SB lane about .5 mi north of HES to get the opposite or north facing
aspect. This location provides observations reprtasive of the higher elevations of the Tok
Cutoff and from about the furthest reach from trenmenance station. Power supply for this
site is not now available; however, there have tseral informal reports that power is to
be brought through the pass within the next coopiesars, or even as early as Fall, 2001.
Copper Valley Telephone is available within the R/MflPhoto N11a.1 is a close up of the
proposed site and N11a.2 is looking NB at theait¢he west side of the highway.]

b. Alternate 1:

Mentasta Lodge, MP 78.1 [Photo N1la.Alt 1 Mentastdge] The ESS would
be placed directly in front, with one adjoiningvpanent and sub-surface sensor
combination adjoining. This location near Mentd2sss would be useful as an
alternate motivated by the possibility of acquirpmyver from the private owner
of the Lodge until commercial power is availab]Photo N11a.Alt 1 is looking
south along the Richardson Highway from north ohkdsta Lodge, with the
Lodge and suggested site at the center of the mhotbe east (left) side of the
road.]

N13. Richardson Highway, Birch Lake, MP 307.2 [Photos N13.1 Birch Lake-Locale,
N13.2 Birch Lake-Site, N13.3 Birch Lake-Power]

This location is representative of a seeminglyimtisive weather- and wind-prone area, generally
from MP300 to MP 314. The distinctive windinesgtis area is confirmed by AST experience, and
experienced AKDOT personnel, including those assign other areas. It adjoins a maintenanceostati
where personnel are not resident in the immedia&. & would provide the great benefit of telemede
information on current conditions. Other nearbytises that require attention, such as frequentagditte
“Woodchopper” around MP 310, do not lend themseteeRWIS sites and can be inferred from a Birch
Lake observation by experienced personnel. Tlaiation would also be somewhat important for
meteorological data to support forecasts and wgsnin

The proposed site is 100 feet north of the stadimress road north edge of pavement in the NW
corner of the school bus turnaround, and 33 festafahe highway edge of pavement. This provales
good, open location and should not conflict wite #thool bus turnaround. Connection to power would
probably be handier on the south side of the acoeshvay, but the site would be closer to trees tha
preferred. Power and transformer are availableisd0 feet from of the proposed site, on the seidé
of the station access road. [Photo N13.1 is lapNB on the east side of the Richardson Highwargsac
the maintenance station access road; Photo N13.2lcser view of the site in the NW corner of sic@ool
bus turnaround; Photo N13.3 shows the meter opdher pole.]
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One drawback is that this shop has not always beemed and now has only FAX for receiving data.

N14. Richardson Highway, Badger Interchange, MP 358+

Current construction project creates opportunitere, pavement sensors especially will be highly
valuable and representative of much of the aréi@ngSuggestions have been provided directly & th
project design engineers.

N15. University Avenue, Fairbanks, Chena River Bridge

Weather observations at the international airgeantt Wainwright, Eielson AFB and various
cooperative observers provide a reasonably goddrgiof the Fairbanks atmosphere, but this locatiitin
be invaluable fopavement sensorsboth in the bridge deck and in approach roadw#dd pavement,
and sub-surface sensor combination during FY 2@détcuction project.

N17.Altenate to C18. George Parks Highway, vicinity of Broad Pass

a. Broad Pass, MP_20INo photo.] This highly exposed area with extrerimeseather
conditions is one where the responsible crew i &®aspend half of its time. Temperature and
wind create -8tF chill factors that are dangerous for maintenamegs and any stranded
travelers. Blowing and drifting snow are key paetens. Reliable weather observation for the
area between Broad Pass and the East Fork (ChRlites) AKDOT/PF maintenance station is
highly desired. Pavement temperature observatioadditional locations to the existing
pavement/subsurface temperature probe (EST) adgpthe East Fork Maintenance Station at MP
185 would be desirable. Road conditions in ApdiD2 showed very interesting variations in ice
bonded to the pavement in this area. ObservatibBsoad Pass would reverse the recurring
situation of the highway crew responding to a fralin AST afteran accident, in this area that is
virtually uninhabited during the winter, and alléov treatment of the roadway before accidents
happen.

Broad Pass is a traditional NWS observation locatiBe-establishing a weather observation
at this location will extend the climatology of B Pass and supplement it with pavement
sensors. It is proposed to place ESS on the idssb§the highway directly on a line from the
highway to the existing tower with the red lightdahalf way between the edge of pavement and
an existing yellow wand marking (telephone cable®)pavement and sub-surface sensor
combination should be placed outside of the outsideel track in the SB lane adjoining the ESS.
Power is available, produced on site by an FAA gatoe; and telephone is available from an
underground telephone cable pedestal.

N20. George Parks Highway, MP 329.3
[Photos N20 Mile 320, N20 Mile 321, N20 Mile 32220IMile 323, N20 Mile 324, N20 Mile 331, portray
the area.]

This is an area of recurring steep grades anduriges with signs of heavy sanding to combat
iciness. It is 3&) miles from the maintenance station; observatimitisout driving to get a first hand look
would be very useful. Observations, especiallgrafw depth, would supply needed calibration
information for the NWS weather radar at Pedro Ddfboto N20 Mile 338 is looking west at the
highway area of interest in the distance.] (Furtheluation is needed to make a recommendation.)

a. “Skinny Dick’s”, MP 327.8. [No Photo.] Thisthe only location in this area that has power
year-round at Skinny Dick’s Lodge, and cellulanvés is available. However, it is not the
best location meteorologically, due to being irafley and wind-sheltered.

b. “Swede’s Place, MP 329.3. [Photo N20b. MP Baghe east, Photo N20b. MP329 To the
west.] This location is along a ridge, with gradesl curves to the east and west, and a better
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location than N20a. There is a possibility of posepply. A location here that is not wind
sheltered, and has the possibility of placing pam@rsensors on both sides of a hill to get
differing aspects will be ideal. However, powecemgenerated on-site is apparently no
longer being generated and is therefore not availaBommunications support is also not
available. [Photo N20b. MP 329 To the west, is lngkvest from the south side of the road,
with a good site meteorologically and operationailyhe foreground.]

c. “Dean’s Cabin, MP 330. [No Photo.] This ig@od location meteorologically and
operationally, but power is not available and therenly a weak cellular signal. Lack of a
flat area for locating the ESS would probably reguai fill to be provided to place a site.

Southeast Region

S3. Juneau-Douglas Bridgedeck and approach roadways, pavement temperatdrecadition and sub-
surface sensors only. [No Photo.] Weather comuktiare probably representatively observed for this
location by the instruments at the Douglas BoabldatMayflower Island), Federal Building and the
airport; however, this is a critical location faayement temperature and chemical presence obsarsati
Available lighting makes this a good location folding a video camera to an existing pole. A
computer/modem -housed by the City and Bureau mdduw (CBJ) in their adjacent Maintenance facility
could make this a relatively inexpensive site.cBlpavement sensor in inbound lane of bridge dewi;
another along with sub-surface sensor in SB lartegah Drive.

S5. Glacier Highway/Egan Drive, MP_3 adjacent to AKDOT HQ, pavement temperature and itiond
and sub-surface sensors only. [Photos S5(1) HagamMB, S5(2) Eagan Exp SB] Weather conditions are
probably representatively observed for this locatiy the instruments at the Federal Building ared th
airport. A computer/modem housed by DOT in thdjaaent HQ building could make this a relatively
inexpensive site. Use of wireless pavement sersamsmitting from the lanes with tall retaininglisa
(approx. .5 mi. south), and installation of videorera using highway lighting to advantage, woulpagx
information generated and provide opportunity talgre differences in pavement temperature behavior.
Place pavement sensor and sub-surface sensosid®®B lane, and pavement sensor in inside (dltses
HQ) NB lane. Place video camera in a place pois@doward lighted area along retaining wall settio
[Photo S5(1) Eagan Exp NB is looking NB from abewst side of highway at the “Channel Marina,”
across from the east end of Channel Drive. Phb{@)¥agan Exp SB is looking SB from above the east
side of the highway at the end of the roadway alitagan Drive.]

S6. Mendenhall Loop Road.Most locations are wind sheltered and have weatbesignificantly
different than the Juneau NWS Forecast Office iquaait observations, but there are significant défees
and trouble prone roadway icing locations. Pavér@mnperature and condition observations would be
very useful to operations.

b. Bottom of Goat Hill. [No photo] Place pavement temperature and comdsensor and sub-
surface sensor outside of a wheel track in theg®B hdjoining an RPU placed near the end
of the guardrail, just north of Joann Way. Plac@dditional pavement
temperature/condition and sub-surface sensor iNBiwéane at the top of the hill adjoining
the end of the guardrail near Goat Hill Road, tm gadifferent aspect than at the bottom of
the hill and coverage of an accident-prone locatimorporating this installation into the
Goat Hill Hazard Elimination Project on MendenHadbop may be a way to accomplish it.

S7. Veterans Memorial Highway (Glacier Highwaywhere conditions north of Juneau are frequently
different than in the urbanized area.

a. Cohen Drive, approx. MP 21[Photo S7a. Cohen Drive.] Site is marginal fonavi
observations, but other meteorological parametensime representative. The advantage of
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this location is that it is considered represewtatif the highway conditions in the area north
of Auke Bay that are important to decision-makeesnely, pavement condition, air
temperature, precipitation type and rate, and aovichage would be very useful. It is also
near the highest highway elevation on the Vetekasorial Highway. This site may seem
redundant with the existing nearby observation ena_.Loop, however that observation
consists of only a once per day reading of maxiranchminimum air temperature. The ESS,
including mast and pavement sensors, would be glacgh of Cohen Drive, on the east side
of the highway. Power and landline telephone aedl@ble. [Photo S7a. Cohen Drive is
looking north on the east side of the road at ifegjsst north of MP 21 marker in foreground
of photo.]

Benjamin Island Overlook, MP 33.5.[Photos S7d.(1) Ben Is Overlook-
scene; S7d.(2) Ben Is Overlook-site.] This woutdain excellent location for
early detection of weather approaching from thémand offers one of the
few open airflow locations for a good site, metdéogacally. The particular
suggested site is on the west side of the cun@nbtile pavement grade,
perhaps using a 40’ tower to get the wind sendoosita30’ above the
roadway. Pavement sensors should be placed ab0ubsth north and south
of the ESS to get the differing aspects on eadh cidhe curve. However, the
location is near the northern limit of winter ma&anance, has low traffic
volume, and is not as valuable operationally as 8Fave. [Photo S7d.(1)
Ben Is Overlook-scene is taken from east sidegliway, looking south
toward the site on the west side of road near lé¢far end of picture; Photo
S7d.(2) is taken from the west shoulder of the loa#ling south at the site.]

S9. Klondike Highway - Border

Border, MP 14.9 [Photos S9a(1) Klondike Bor SB; S9a(2) Klondikerfgite; S9a(3)

b.

Klondike Bor-Look SB; S9a(4) Klondike Bor from Céithis location is the international
border and terminus of AKDOT operations, and theragimate northern boundary of
Klondike Highway avalanche zones dealt with by AKDQIt lies about a half mile beyond
the White Pass summit and about on the contineitile at elevation 3,290 feet. AKDOT
maintains a generator at this location to operaming lights during the winter. B.C.

MOTH may install an RWIS site in the vicinity ofd3er in the future, but there are no plans
for doing so in the near future. This high elevatiocation is within the most extreme
conditions faced in AKDOT Klondike Highway operat® and would provide a very
valuable continuous weather observation for the NYU® an area where there are none, and
from which they get no verification feedback onefoaists issued. An additional attribute of a
site at this elevation is that it approximateselevation and conditions in the loading area at
the tops of avalanche chutes. [Photo S9a(1) KlenBitr SB is looking south toward the site,
behind the small building and sign, from the wéde ®f the highway north of the site. Photo
S9a(2)... is looking directly at the site on the wside of the highway. Photo S9a(3)... is
looking SB along Klondike Highway from the sitehd®o S9a(4)... is looking SB along
Klondike Highway from the west side of the roadnfrthe Canadian side, north of the site,
with the site on the right (west) side of the “¢tex the picture.]

AKDOT Maintenance Station, MP 12. [Photos @90S9b(2) Klondike

Border MP 12.] Adjacent to the Maintenance Statairelevation about 2,540
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feet, and at the bottom of a “runaway truck escap®” this location would
provide observations at the location from whichragiens on the upper Klondike
Highway are conducted. [Photo S9b(1) Klondiked&MP 12 is looking south
at Klondike Highway from the top of the Upper Trugkcape Ramp (Elev.
2590"); S9b(2)... is looking north at the Maintenaistation site from the truck
ramp.]

S10A. Haines Highway - Chilkat, MP_19-24perhaps representative of the area between Hairpst
observations and the border, but also at the cemdle of Chilkat, Klehini, and Tsirku River drainage

which contribute to local convergence effects amohaalous snowfall when cold air drains out of the
interior.

f. Chilkat River bridge, MP 23.8_[Photos S10f.1 Chilkat Bridge; S10f.2 Chilkat Powe
Supply; S10f.3 Chilkat Br Scene; S10f.4 Chilkatd&aral.] The southeast corner of the
Chilkat River Bridge has more restricted air fldvan would be preferred, but better than
other sites in this desirable stretch for RWISaliation It does have the attribute of being
able to monitor both a bridge deck and roadwayade Also, power and telephone appear
to be highly available at this location. Place ES8e clear space at southeast corner of
bridge, and place pavement sensor in EB lane dfjbrdeck, and pavement sensor and sub-
surface sensor in roadway, say 100’ from ESS. #®BAa0f.1 Chilkat Bridge looks at site at
SE corner of bridge (bridge runs east-west); P&Atof.2 is the power supply box at the NE
corner of the bridge, and as observed approximatedyy one mile along the Haines highway
to this point; Photo S10f.3... is looking east frond+span of the bridge at the site at top
right, SE corner; and S10f.4... is an aerial viewhef east end of Chilkat River Bridge and
site on the right (south) side of the approach

S10B. Haines Highway — Klehini, MP 34-40 a new section of highway on a mostly changecdatgnt
from the former location. The roadway is now hagainst the current channel of the Klehini River,
exposed to considerable fetch across the braidéd@en river valley. Weather and pavement
observations would provide information to highwaeoations personnel for a section with which they
have no experience, and would support accumulatiabjective data on whether the prevailing north-
south winds (channeled east-west in the Klehinléyalwill be advantageous or impacting to snow & ic
control. The location would be useful to weatlwetasters, but perhaps not as representativéoaataon
further east impacted by all three river vallefower and communications are available in the waigi
alignment, but would likely be about one mile aviilmm the most favorable sites. The preferredwsite
likely be determined by ESS foundation considerejahe south side of the road would be preferfred i
practical.

a. MP 35. [Photos S10B.a.(1) MP 35 EB, S10B.a.(2) SitelDEsa.(3) Site 2, S10B.a.(4) NB,
S10B.a.(5) Site aerial.] The ESS could be placed nose of the roadbed jutting into the
River on the south side of the road at about MBr3&n the north side in an area apparently
used for staging during the recent constructiorpa®ement sensor and sub-surface sensor
would be placed outside the wheel track in theiadjg lane. [Photo S10B.a.(1)... is looking
east from the south side of the road at site Thereft (north) side, and at site 2 on the right
(south) side of road. S10B.a.(2)... is site 1 ortineide of road. S10B.a.(3)... is site 2 on
south side of the road. S10B.a(4) is a generalestmoking NB at the new highway section
next to the Klehini River from the proposed siteM& 35. S10B.a.(5)... is an aerial view
looking northward at the MP 35 sites.]

b. MP 36.5. [Photo S10B.b. MP 36.5 EB] An aygmh similar to MP 35, above, would be used
at the westerly end of the new straight stretchigifiway adjoining the Klehini River.
Attributes are similar to those of MP 35. HoweWdR 35 is closer to the confluence of three
rivers, thought to be meteorologically significaM? 36.5 would be more representative of
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the area closer to the border. [Photo S10B.b. BIB BB is looking east from about MP 36.7
at the site jutting out from the south side of thad.]

(for extraordinary consideration)

S14. Stephens Passagéor example, Pt. Styleman at entrance to PorttSham, or Harbor Island at
entrance to Tracy Arm, Pt. Hugh at south end o6&Reninsula, or possibly to obtain power, at
Snettisham. From a meteorological point of viemd the NWS’s ability to provide accurate reports of
current weather and more tailored forecasts wijraved timing, the observation void in this arethes
single biggest impediment in the present capadidlitiObservations of all weather parameters, inmujuair
pressure, in this region would be the most imparfianimproved weather support to transportation
maintenance and operations. The drawbacks, osepare no road operations in the immediate argéa an
the difficulty of providing power and communicat®to such locations.
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Alaska Department of Transportation & Public Facilities:
Reliance on Partnerships to Deploy Technology

Jack R. Stickel and Jill Sullivan

ABSTRACT:

The Alaska Department of Transportation & Publicifizes (ADOT&PF) relies on
partnerships to support technology deployment. ARBPF uses many tools to form and
sustain these partnerships. The partnership tfedyegins with establishing early
project support. Networking conferences help gatieenterest in upcoming projects.
Project kickoff meetings help introduce programd astablish stakeholder involvement.
Stakeholder support is maintained by hosting frattedeconferences and meetings.
ADOT&PF broadens partnerships by participatingaolpd-fund studies, showcasing
technology initiatives, and forming interagency Wing groups. Memorandum of
Agreements and Understandings are used to finpéit@erships and clarify agency
goals.

Partnerships play key roles in three high profiR@T&PF technology programs: (1)
the Road Weather Information System (RWIS), (2)Aleska Travel Information
System, and (3) the Geographic Information Sys@i8). Both public and private
RWIS partnerships for sharing weather data, poaret,communications have been
extremely helpful for successful RWIS deploymeADOT&PF relies on partnerships
both internal and external to the Department toerthke Condition Acquisition and
Reporting System/511 Travel Information System dgplent successful. By partnering
with an established consulting company with strergerience in developing GIS
deployment strategies, ADOT&PF has been successfutengthening existing GIS
partnerships and creating new ones.

Although ADOT&PF has benefited greatly from parsteps to support technology
deployment, there have been challenges along tiie AMAOT&PF faced several key
partnership issues, including meeting project rntoless and working through agency
responsibilities. Successful program deploymenivéver, has provided benefits that are
well worth the partnership challenges.
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INTRODUCTION

The Alaska Department of Transportation & Publicifizes (ADOT&PF) relies on
partnerships to support technology deployment.aBse of the state’s size, unique
geography, and weather, intrastate travel is atfficult and, therefore, travelers
frequently rely on marine and air transportatiddaska comprises over 650,000 square
miles (about 20% of the U.S. total) and has a patpui of approximately 626,000 (about
0.2% of the U.S. total). Consequently, many traeetidors are in rural areas where
there are large distances between communitiesngittommunications or power to
support facilities. Adverse weather conditions baxe a more severe impact on travel
than anywhere else in the U.S. Reliance on pattifes to share data and resources is
one way ADOT&PF can improve strategies to handéentiany transportation challenges
in Alaska.

Establishing stakeholder support and maintainiag) $kipport throughout a project
lifecycle is critical to successful technology dgphent. Early stakeholder involvement
in the partnership process can reduce later efforsgcure project support, help establish
key contacts, define detailed goals, and outlirmget requirements. Teleconferences
and meetings help generate project support, maietahusiasm throughout the
deployment lifecycle, and ensure stakeholder inmmlgnt during the project design and
implementation. Pooled-fund studies and profesdiassociations can expand the
networking base with partners who have similar eons and issues. Memorandum of
Agreement’s (MOA) and Memorandum of Understandiid®U) finalize the

relationship and clarify agency goals. The Memdtan can be used as an outreach tool
to show others how partnerships are formed andbaitv parties benefit.

This paper outlines the partnership lifecycle amdaws three ADOT&PF technology
programs in which partnerships play key roles: Réaghther Information Systems
(RWIS), Alaska Travel Information System (ATIS)daGeographic Information System
(GIS). All three projects involved partnership pap throughout the project lifecycle.

PARTNERSHIP LIFECYCLE

Establishing Early Support

TransTech Alaska 2001

In October 2001, ADOT&PF and other co-sponsorsdtb#te TransTech Alaska
conference, also known as the Public Transportatimhintelligent Transportation
Systems (ITS) conference. TransTech Alaska shatcpstential ITS applications
applicable to Alaska. ADOT&PF realized that supfom outside the Department
would be required to attain successful ITS progdavelopment. ADOT&PF planned
TransTech Alaska to achieve this initiative. Tihisee day event explored innovative
practices for those involved with public transpbaiaand ITS.

The TransTech Alaska conference had over 40 bréalessions and 80 presenters in
public transportation and ITS. Breakout sessiangeted a wide range audience in both
private and public sectors to capture statewideilit&ests. Conference attendees
included: managers, planners, operators, conssjtargnufacturers, resellers,
maintenance staff, local officials and agency potiakers, as well as non-profit
agencies that provide services to seniors and pewuith disabilities. ADOT&PF
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allocated ample time for networking opportunitiesidg TransTech. Important
relationships with key contacts began at this aemiee and have been an integral part of
the successful deployment for the RWIS, GIS, andéSAdrojects.

TechNet

TransTech Alaska 2001 fostered interest betweencaggethat saw the benefits of ITS.
The first post-TransTech relationship was with Heeleral Aviation Administration
(FAA) in integrating remote sensing to improve Alasviation and surface
transportation safety. This led to the TechNefem@nce - a technology networking
conference. TechNet explored potential partness@ipong agencies in the sharing of
data, power, and communication at remote sensiag i three technology areas:

* Alaska Traveler Information Systems (highway, dweiatmarine)
» Traffic Monitoring (weigh in motion, traffic countseal-time video imagery)
* Environmental Monitoring (avalanche, rainfall, lgedscour)

TechNet provided the foundation to develop techgwleartnerships. Over 20 different
agencies presented on ways in which partnershilsl t@lp meet agency goals. The
conference was a critical step in developing supgiod cooperation from all levels of
government, academia and private agencies intérastechnology deployment.
TechNet relationships have proved essential tsticeessful deployment of the
ADOT&PF's RWIS and ATIS programs.

Establishing Stakeholder Involvement

Project kickoff meetings are another way to gemeiraterest and capture stakeholder
support. Kickoff meetings introduce new programd generate program support and
enthusiasm. Kickoff meetings were held for eacthefthree projects described in this
paper. A well-run kickoff meeting generates a ocardus, dynamic partnership with
stakeholders and can:

» determine who the stakeholders are (appropriatearassing stakeholders)

» document the project goals and scope in the stédehlbusiness environment

» establish the agency needs and areas of concenrtliestakeholder perspective
» explore the potential cooperative relationshipsveen stakeholders

Maintaining Support

Maintaining stakeholder support throughout the gebjifecycle is critical for successful
technology deployment. ADOT&PF maintains projagb@ort by hosting frequent
teleconferences and meetings. It is very impotiahtave open discussions among
stakeholders to address the following project rnuless:
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» User Needs Analysis

» Concept of Operations

* User Requirements Analysis

* Implementation Plans and Project Design
» Site Configuration Management

» Validation and Verification

Stakeholder involvement in addressing these mitestdnelps to develop a common
vision of how the system will work, reduce unwanpedject outcomes and delays, and
avoid costly reprogramming.

Maintaining support through steering committees &akslps generate support.
ADOT&PF developed the 511 Steering Committee tonakathe short and long term
Alaska Travel Information System direction. Masipiortantly, this steering committee,
made up of ADOT&PF system users, helps maintainimoous support throughout the
project.

Broadening the Partnerships

Pooled Fund Studies

Pooled fund studies help expand the networking badeoffer member states the
opportunity for collaborative research and inforim@atexchange during technology
deployment. ADOT&PF is a member of two Federaltigys Administration (FHWA)
sponsored pooled fund studies:

 AURORA - Road Weather Information Systems (RWIS)
» Condition Acquisition & Reporting System/511 (CAR$1)

AURORA is a consortium of public agencies in thateeh States, Canada and Europe
that acts as a catalyst for RWIS research on eqnprstandards, deployment
approaches, data, and winter weather maintenaogegons [ittp://www.aurora-
program.ory. AURORA develops a research agenda, solicitpgsals to conduct
research, and provides “champions” to oversee gi®jeThe AURORA program
partnership allows member states to share RWISgdrastices and solutions for common
data issues and in-the-field equipment problems.

AURORA also provides an extended partnership thmaater RWIS research efforts.
These include:

» COMET - Cooperative Program for Operational Metémgg, Education and
Training

« ENTERPRISE - pooled fund to develop, evaluate,depdoy ITS

* NCAR — National Center for Atmospheric Research

* NTCIP - NTCIP ESS (Environmental Sensor Stationyk\fay Group

* SICOP - AASHTO Snow and Ice Cooperative Program

 TRB - Transportation Research Board National Caaiper Highway Research
Program (NCHRP research projects)
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* TS Institutes (e.g., University of Minnesota Cerfte Transportation Studies
ITS Institute. DGPS snowplow project developedriis ITS institute)

ADOT&PF joined the CARS/511 pooled fund projecCiacember 2001. The lowa
Department of Transportation is the lead statedaresortium with 9 other states. CARS
is an internet map based system used by agenosedeohighway situations such as road
closures, driving conditions, maintenance, consitvacand major accidents. Once
entered into CARS, data is available to the publiovo ways: the 5-1-1 Travel
Information Number and the ADOT&PF hosted web kitp://511.alaska.gov The
CARS/511 system provides a statewide travi@rmation system that helps improve
management decisions, incident response, and safiesgious trip planning.

Both the CARS/511 and AURORA pooled fund projecséopened doors to new ways
of deploying the Alaska Travel Information Systend éhe Road Weather Information
Systems. Membership has helped ADOT&PF to:

» network with other states that have similar isaara$ concerns
* generate new ideas
» produce quicker problem solving solutions

Professional Associations

ADOT&PF patrticipates in professional associatioretitgys and events to showcase ITS
initiatives and explore potential partnerships.e@uoccessful partnership that has
produced substantial benefits has been with thee@William Sound Science Center
(PWSSC http://www.pwssc.gen.ak.us/pwssc/pwssc.itnPWSSC is an independent, non-
profit research and education organization locatédiordova Alaska. Founded in 1989
following the Exxon Valdez oil spill, the PWSSC tmes on the sustained monitoring
and ecological understanding of the Prince Will@ound (PWS), the Copper River, and
the Gulf of Alaska. PWSSC also manages the OIll Bpicovery Institute
(http://www.pws-osri.ory whose mission is to develop techniques for dgakith oil

spills in the Arctic marine environment and stuldg tong-range effects of Arctic oil
spills on the environment, economy, and lifestytethe PWS area.

The Prince William Sound (PWS) is the terminus &dska Pipeline and the Richardson
Highway, and is home to major recreational, comimaéfishing, and transportation
activities. The ADOT&PF Alaska Marine Highway Sstst (AMHS) has several ports of
call in PWS. Real-time meteorological informatisravailable for only a few locations.

The ADOT&PF, PWSSC, and other agencies hostedrihed?William Sound
Meteorological Workshop (PWS Met Workshop, Decen#i#)0) to develop a ten-year
science plan for the PWS. The science plan obgstre to outline needs for real-time
meteorological and oceanographic data, define Itisereation and forecasting system
upgrades to meet these needs, and develop an ptaimito meet these upgrades.

The PWS Ten-Year Plan provided significant partm@rspportunities between agencies
that normally do not conduct business and openedramication lines that were
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previously closed or not imagined (e.g., the PriGiam Sound Regional Citizens
Advisory Council -http://www.pwsrcac.org During the PWS Met Workshop,
considerable time was spent in understanding egehcg’s business needs and data
requirements. The workshop was especially heipfdefining the data needs of non-
research users. The workshop provided the oppbyrtinintegrate a variety of user
group interests, including: maritime and roadwans$portation, weather forecasting,
commercial fishing, oceanography, and researcle PWS Ten-Year Plan established
the PWS Meteorological Network and has expanded®ivéS deployment opportunities.

Interagency Working Groups

Interagency working groups for specific projects éomg-term goals are valuable tools
for getting results. ADOT&PF’s participation in viking group has yielded highly
effective partnerships.

One example of an interagency working group fgpecsic projects is where
ADOT&PF entered into a cooperative agreement wigh@ity of Whittier, the United
States Coast Guard (USCG), and the National We&ttice (NWS) to provide a
NOAA (National Oceanographic and Atmospheric Adrsiiration) weather radio system
for travelers going to Whittier, Alaska. Whittisraccessed via the Anton Anderson
Memorial Tunnel, a multi-use (train/highway) velki¢bll road connecting the Seward
Highway and Whittier. The opening of this tunrehighway traffic provided
significantly greater access to Whittier and thieé&& William Sound recreational
activities. Weather information for the Prince Wdiin Sound area, particularly marine
weather observations and forecasts, is a majasrfatdeciding whether or not to travel
to Whittier. ADOT&PF and the USCG purchased traiadransmitter equipment, the
City of Whittier provided the site and electricalvpger, and the NWS installed and will
maintain the equipment. A transmitter on the Seivtrtighway will alert travelers to the
PWS weather before entering the tunnel.

The RWIS Concept of Operations is an example ohemagency working group for a
long-term goal. The Concept of Operations dessrgyactical steps for establishing a
partnership between the meteorological communityADOT&PF that will advance
their mutual interest in acquiring and using thstlpossible weather informatioh) (
The Concept of Operations anticipates that ADOT&HRFbe a catalyst for an
interagency working group to develop weather infation that improves decision-
making effectiveness. The stakeholders who pp#ted in the RWIS kickoff meeting
and site selection process, TransTech 2001, anuNEzdave provided an excellent
long-term interagency forum to address RWIS datsedeployment strategies, and
data applications. ADOT&PF continued this relasiop by hosting an inter-agency
Weather Workshop in November 2003. This workshap designed to further expand
this cooperation and generate ideas to improveatataving and dissemination,
forecasting, and meso-scale networks.

ITS PROGRAM DEPLOYMENT
ADOT&PF engaged stakeholders in three Intelligen@ngportation Systems:
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* Road Weather Information Systems
» Alaska Traveler Information Systems
» Geographic Information Systems

Road Weather Information Systems

The AlaskaRoad Weather Information System includes atmosphsurface, and sub-
surface sensors; temperature data probe thermistbes agency provided supplemental
sensors; and camera imagery. Weather data falénsvand forecasters is extremely
limited in Alaska. Most RWIS sites are being l@thalong remote stretches of highway
where communications and power are unavailable.

Sharing of weather data, power, and communicai@griority for many of the weather-
related agencies. Both public and private partnpssfor sharing power and/or
communications near the prospective RWIS locatiase been extremely beneficial.
The TechNet Conference provided a forum to dematesthe value of a partnership with
ADOT&PF for sharing deployment costs and remotessedata. Key partnerships
include:

» National Weather Service

» Federal Aviation Administration

e Educational institutions

* Military bases

e Alaska Snow, Water, and Climate Services
* Oil Spill Recovery Institute

State and local government

* Private industry and technology companies

National Weather Service (NWS)
ADOT&PF engaged the NWS early in the RWIS user segthlysis for:

» Alternative sources of data
» Specific data needs to improve local forecasts
» Prioritized sensor locations

The NWS Alaska Pacific River Forecast Center isjoliag tipping bucket precipitation
gauges at specific RWIS sites to add to their adlimetwork. ADOT&PF will provide
the power and communication. NWS also providegitayecommendations for tipping
bucket placement at each RWIS site. One potenpiabrtunity to reduce system cost
was to have the NWS technicians maintain the RW&.s However, the NWS funding
would not support this partnership. Both partigiead to sign a Memorandum of
Agreement (MOA) to formalize the partnership. ADEHF designed a simple and
flexible MOA that both parties could promptly reamdld clearly understan@)(
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Federal Aviation Administration (FAA)

The FAA operates a statewide weather camera netiw@Upport Alaska aviation
(http://akweathercams.faa.gov/wxcams/map)phdany of the RWIS sites are in mountain
passes used by aviation as well as highway tras.el@DOT&PF and the FAA explored
opportunities to integrate the agencies’ future @ansite deployment. Selected RWIS
sites will have pan-tilt-zoom (PTZ), low light caras capable of 16 different views.
ADOT&PF will include aviation views in addition t@adway surface images. RWIS
system administrators will be able to select 8 iesafgr polling via a web interface.
Excellent coverage for both aviation and groundgpertation will be available on the
Internet. The FAA will participate in RWIS siteromissioning for camera view
selection.

FAA will provide power at a co-located RWIS/FAA camnication site on the Parks
Highway at no charge to the ADOT&PF. The FAA iaigd a MOA that included
clauses for protection against subsequent damaggests incurred from the RWIS site
(3). This MOA was much more detailed than the ARRPF's normal MOA format.
The only minor setback in this partnership is thBOT&PF had a difficult time finding
the correct FAA contact person to create the MOd iaitiate the site configuration.
The contacts made at TechNet were not the samaatsrgigning the agreement. They
did, however, help lead us to the right contachavaly. The MOA completion took
several weeks; more time than expected.

Educational Institutions

Educational institutions offer substantial oppoities for data collection networks,
communications, weather forecast improvement, datlaive, and research. The
University of Alaska operates super computers asdseveral environmental data
networks. Local schools often have Internet actiestsmay allow RWIS observations to
be transmitted to the RWIS central server. ThehiNet Conference provided a forum
for developing these partnerships.

The University of Alaska Fairbanks Geophysicalitnge (UAF-GI) collects weather
data to support UAF-GI's Water and Environmentat&ech Center (WERC,
http://www.uaf.edu/watgrand the International Arctic Research Center
(http://www.iarc.uaf.edy/ UAF proposed adding additional meteorologieasors and
data loggers to RWIS and weigh-in-motion sitese $ansors will be integrated into the
RWIS Remote Processing Unit (RPU) polling if poksibADOT&PF and the UAF
established a MOA to add sensors to the temperdateeprobe (TDP) and RWIS sites

(4).

One item critical to this partnership was the agrest on the maintenance & operations
of the UAF equipment. UAF decided it was easialtdoate the equipment to the
ADOT&PF where the Department would own, maintaimj aperate the equipment. The
MOA included this key line, “ADOT&PF agrees to s&ito maintain and repair the
RWIS (UAF) instrumentation and data loggers, sultiebdudgetary limitations that

might arise in the future.” The additional datdl support the UAF-GI forecast
requirements and the ADOT&PF winter weather maiabee decision-making. This
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agreement will work well because both parties reeadditional environmental data, the
UAF is relieved of its’ maintenance responsibistiand ADOT&PF is relieved from the
pressure of having to meet maintenance costs Wieebhudget is short. ADOT&PF will
provide the observations on the RWIS and CARS/&\eter information system web
sites [ttp://www.dot.state.ak.us/iways/roadweather/rwdsx htmland
http://511.alaska.ggv

High-speed internet access is one of the bettes wairansfer environmental data to the
RWIS central server. These opportunities are méte limited in Alaska. The Alaska
Gateway School District, however, near Dot LakdlenRichardson Highway does have
a communications system with a high-speed intexoehection. The District is allowing
ADOT&PF access to their communications syst&m ADOT&PF will pay the District
for any costs incurred, while ADOT&PF will avoidgtmuch higher long distance
telephone charges that they would otherwise incur.

Military Bases

Elmendorf Air Force Base (AFB), similar to the NW$§jnterested in the RWIS data for
operational weather forecasting. Elmendorf AFB tedrfree and open access to data,
which ADOT&PF accepted. The Memorandum of Underditag (MOU) between
Elmendorf AFBand ADOT&PF is a simple, non-bindirmgderstanding that allows
Elmendorf AFB to have free access to the RWIS ttataugh a File Transfer Protocol
(FTP) web pages). The only minor setback was that EImendorf AR la change of
staff and the MOU was not reviewed in a timely memnrhe MOU completion took
approximately 1 year. The program will be expanedther military forecast units as
the RWIS sites are deployed statewide.

Alaska Snow, Water, and Climate Services

The Alaska Snow, Water, and Climate Services (AMB©§$erated by the U.S.
Department of Agriculture’s Natural Resources Coveton Service (NCRS), provides
snow and precipitation telemetry from SNOTEL sitédOT&PF partnered with NCRS
on installing an additional SNOTEL site in the Thmzson Pass area of the Richardson
Highway, an area prone to avalanches (7). NCR®&ged the sensors and will maintain
the telemetry communications. ADOT&PF provided theéio and will use the data for
avalanche control. NCRS will include the SNOTEladia their web site
(http://www.ambcs.org/

State and Local Government

Small contributions to a data collection program sametimes yield significant benefits.
Two ADOT&PF partnerships demonstrate how coopeeatiforts between agencies can
impact data collection programs. First, the Citgd 8orough of Juneau (CBJ) agreed to
provide power to a Juneau RWIS site (8). In ret@BJ will have access to the RWIS
and temperature data probe (TDP) data for thdityutnonitoring. Second, ADOT&PF
provided Fish and Game access to a RWIS toweregHhilkat River to mount radio
antenna (9). Fish and Game will have means t@ffash data quickly from the field.
Although ADOT&PF will not gain anything immediatelthe goodwill may offer future
opportunities.
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Private Industry and Technology Companies

Partnerships with the private industry to share groand/or communications can
sometimes be the only way to deploy technologye Ataska TransTech and TechNet
conferences helped identify Alaska companies thae lexperience with remote power
and communications. The conferences also provageodrtunities to look at many
enhancements to the RWIS program. For exampleg tegotential to use a propane
power module for sites where there are no otherepaptions.

Establishing a relationship with an Alaska techggloompany with experience in
communications has been very beneficial. GW Sifiernleveloped the University of
Alaska Fairbanks meteorological network and hastsubial knowledge of existing local
scientific communications networks that potentialuld be leveraged. A sister
company, Engineering and Environmental Interneti®mis (EEInternet), established the
communication links and commissioned sites forABOT&PF RWIS Phase 2 sites

(10). These partnerships also open opportunitiegigiieg cooperative efforts involving
local, state, and federal agencies.

The Mentasta Pass Lodge, on the remote Tok CuH{@fiway, was open to the idea of
sharing power from their generator to an RWIS sA®OT&PF explained the benefits
of having an RWIS nearby and how it can affect nmaiihtenance and operations in the
area. ADOT&PF and Mentasta Lodge signed an MOA.iti@dudes clauses to protect
the lodge from any loss, damage or costs incurseairasult of the RWISLR). At the
same time, the MOA includes language requestinigttigalodge provide “access to the
lodge’s power distribution panel necessary to cohpewer to the RWIS site” and that
the lodge “will be responsible for maintenance apdrations of the power plant on the
generator side of the State’s disconnect switclitiis helps keep the confidence and
trust levels between both patrties.

ADOT&PF did have some difficulty in determining hdiae power will be measured and
how much to pay the Lodge for sharing the poweRQA &PF decided to average the
yearly power surges, based on RWIS readings frdverdites, and pay for the first year
of services upfront. ADOT&PF also installed a metetrack the power wattage on a
monthly basis. After tracking power usage forfire year, ADOT&PF will revisit the
amount owed to the Lodge and compensate for ove DO T&PF will also
acknowledge the private industry contribution o RWIS web site.

Travel Information System

The CARS/511 Alaska Travel Information System eba partnerships, both internal
and external to the Department, to make it a ssfaglesne-stop shop of travel
information. Key partners include:

« ADOT&PF

» National Weather Service

* Municipality of Anchorage

* Alaska State Troopers

« U.S. Customs and Border Protection
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ADOT&PF
The following internal ADOT&PF work centers haveiaterest in CARS/511.:

» Alaska Marine Highway System

* Measurement Standards & Commercial Vehicle Enfoezgm
* Maintenance & Operations

» Construction

* Right of Way

* Design & Engineering

Although ADOT&PF held numerous kickoff meetingsakstholder buy-in was not
timely. ADOT&PF contacted each of the work centard asked for their participation.
In general, feedback was very positive. Howeveme work centers were doing their
own travel information program such as a separate page for construction or 800
numbers for users to call for road conditions. ifiddal overview meetings about the
benefits of CARS/511 helped develop buy-in fromheaork center. Early involvement
through the kickoff meeting helped set the stagkganerate support even if it was a
slow process in gaining full support. In DecemP@03, a 511 Steering Committee was
formed with several of the work centers to helpneted the future direction of the Alaska
Travel Information System. The committee helpsaunstontinuous buy-in and support
from the work centers.

National Weather Service

The NWS was one of the first partners in the CAR%/program. ADOT&PF had
already established prior contacts and partnershighbsNWS; they were immediately
open to sharing weather forecasts for the Alaskaviidb page. The NWS attended a
training course on the Department's CARS/511 pnogaad data sharing capabilities.
CARS/511 now links with the NWS weather forecastatches, and warnings.

Municipality of Anchorage

ADOT&PF included the Municipality of Anchorage ing ITS deployment through the
Federal Highway Administration’s ITS Earmark funglinvhich provided the
Municipality’'s regional metropolitan ITS architectuand other ITS programs. This
early engagement with ITS Earmarks has led to @ ferm, reliable joint venture with
the Municipality.

The Municipality of Anchorage was a major partnerinlg the CARS/511 design phase.
CARS/511 requires tremendous coordination amonigwsiagencies to enter
transportation-related information. Anchorage’sR511 participation is critical since
Anchorage is the largest Metropolitan Planning @izgtion in the state, with over 41%
of the State’s population.

In April 2003, ADOT&PF and the Municipality signedMemorandum of Understanding
to formalize the CARS/511 partnership (12). ThenMipality was given direct access to
the CARS/511 contractor to develop the Anchoragelsand features component of
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CARS/511. This gave the Municipality control ovenat and how the information gets
entered and thereby gave them part ownership ipribgram. ADOT&PF will
coordinate efforts in entering the urban and raetale owned roads. A considerable
length of time was involved in getting the formakmership agreement signed and
establishing a Transfer of Responsibilities Agreenf@ORA). This delay was mostly
due to change in management and the extensivengvacess within the MOA
organization.

Both ADOT&PF and the Municipality of Anchorage bénhby sharing transportation
information. More importantly, the public will hawaccess to more travel information.
The Municipality’'s Mayor Wuersh noted “Here’s a grexample of working together so
there are no redundancies. Citizens get betteiceeat less cost where there is
cooperation between state and local government.”

Alaska State Troopers

The Alaska State Troopers participated in an oeenand training course on CARS/511
during the development phase. The overview empedshat CARS/511 can reduce the
amount of 911 non-emergency calls to dispatch anchelp advertise where major
accidents and urgent reports are occurring to &lépiate traffic problems. A partial
partnership has been formed between the Alaska $tabpers and ADOT&PF, but not
finalized. Dispatch has agreed to enter situatibnsdoes not have any protocols in
place to actually enter them. They have limitedfsind other priorities. ADOT&PF is
continuing to work with them to come up with a sao.

U.S. Customs and Border Protection

ADOT&PF has invited the U. S. Customs and Bordetdéution on the Alaska and
Canada borders to participate in adding road cmmdibhformation to the CARS/511
system. The U.S. Customs and Border Protectioratpanywhere from 12-24 hours
per day, depending on the season. Since theinrssadre located on remote stretches of
Alaska'’s highways, their road condition informatigrbeneficial to the traveling public.
No formal partnerships have been signed, but ADOHR &Rticipates having a MOU or
MOA between the two parties in the near future.

Alaska Marine Highways

ADOT&PF’s Alaska Marine Highways (AMHS) has beegluded in the CARS/511
system design since the project kickoff and is@nst supporter of the CARS/511
program. AMHS initial inclusions in the design phand involvement have kept the
AMHS interest and support throughout the projé&dte AMHS agreed to offer real time
ferry arrival and departure information to the CAREL system. This is a noteworthy
addition to the CARS/511 system, with the publigihg the biggest benefit of knowing
exactly when a ferry will arrive or depart.

Geographic Information System

ADOT&PF is establishing an interface to integratedern Geographic Information
System technology with the Department’s legacy fname transportation database, the
Highway Analysis System. This GIS interface wil@improve interoperability with
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external systems and databases. The targeteddasgrahich can be implemented in
three to five years, will:

» unify the processing, management, maintenancepaipdit of transportation data
with road centerline network data in an integraggstem.

* improve data access, display, analysis, and output.

» establish the interface as a foundation for a lineference-based GIS within the
Department.

Developing GIS partnerships early in the projdet ¢tiycle was key to identifying the
appropriate stakeholders and capturing their isteaed momentum. ADOT&PF held a
GIS Forum as part of the TransTech Alaska conferémdegin this process. Leading
authorities in GIS strategic planning covered lesygies that should be addressed as part
of the Department’s long-range GIS strategy. Tdrarh provided the opportunity for
data managers, end users, local governments, &teGhnology vendors to share
dialogue.

Once the stakeholders are identified, getting ttethe table can sometimes be
challenging. Even with well-advertised kickoff niegs, there are some reluctant
attendees and others that should attend but doTir@re are two strategic ways to
overcome reluctant partners. First, understanid blusiness processes. The user needs
and user requirements analyses can help defineugiaess rules that apply in each area.
Second, develop anticipated project benefits tot mese business needs. Projecting
user benefits can open up dialogue and encourageinformation exchange during the
user needs interviews. ADOT&PF developed GIS destrations using existing data
collection and “out of the box” software to helgthsers envision potential benefits.

Partnering with an established company with stexjgerience in developing GIS
deployment strategies was extremely beneficiatrengithening our partnerships.
ADOT&PF contracted with Cambridge Systematics, iopse team has experience
developing GIS applications for state DOTSs for:

* Kickoff meetings

» Comprehensive user interviews

» User needs and requirements analyses

» Upgrade alternatives and implementation strategies
* Implementation plan

Thorough user needs and user requirements andlghed significantly in establishing
partnerships early in the GIS development proc&s® consultant developed use case
diagrams for business activities to show the bssiflew process and to help all
stakeholders understand business practices andhegwould benefit from the GIS
development. The HAS-GIS Interface ImplementaBtem Final Report outlines the
implementation strategy for incremental implemeaatato funding, staffing, and
management goald J).
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CONCLUSIONS

Due to the vast, remote nature of Alaska, ADOT&Plies heavily on partnerships to
help deploy technology programs throughout theestahrough trial and error,
ADOT&PF have found the following tools to be mostifful:

Networking conferences to introduce upcoming progrand generate interest
Kick-off meetings to introduce new programs andegate support and
enthusiasm

Project updates to keep agencies informed of pssgre

Steering Committees to maintain support

Benefit visualization to help demonstrate projaston and milestone successes
Pooled-funds and participation in professional eisgimns to broaden
partnerships

Simple and flexible Memorandum of Agreements/Uni@derdings to finalize the
partnerships and clarify the goals of the partitigpagency

Interagency working groups to establish long-tetakeholder buy-in

Although ADOT&PF has benefited greatly from parsteps to support technology
deployment, there have been challenges along thieimauding:

Identifying the right agency contact to developtparships

Securing funding for technology operations and temance

Defining each agency’s partnership responsibilities

Establishing stakeholder participation and commitime

Establishing equitable cost for private industrptcibbutions

Creating trust in new systems and data

Removing concerns on agency liability for commuti@as and maintenance

Successful program development, however, has pedvienefits that are well worth the
partnership challenges.
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Appendix C

NTCIP-ESS IMPLEMENTATION

ADOT&PF is presently compliant for NTCIP ESS, having been tested by an independent
testing agency funded by the Virginia DOT and FHWA.

ADOT&PEF’s NTCIP ESS implementation is compliant with the standards specified below.
ADOT&PF's compliance has been tested by an independent testing agency funded by the Vitginia
DOT. Surface Systems, Inc. (ADOT&PFEF RWIS Contractor) was also an active participant in the
standards testing conducted by Battelle Corporation and the Minnesota DOT. In addition, SSI
recently contracted with Trevilon Corp. to perform an independent conformance test of the SSI
NTCIP ESS implementation. The Trevilon test results are available upon request.

*  NTCIP Document 1204 NTCIP Object Definitions for Environment Sensor Stations (ESS)
Version 98.01.12, Status: Approved by 3 SDOs and amended

*  NTCIP Document 1201 NTCIP Global Object Definitions, Status: Approved by 3 SDOs and
amended

*  NTCIP Document 1101 NTCIP Simple Transportation Management Framework (STME) Level 1.
Status: Approved by 3 SDOs and amended.

*  NTCIP Document 2202 NTCIP TP-Internet (ICP/IP and UDP/IP), Status: Recommended
Standard.

*  NTCIP Document 2103 NTCIP Point to Point Protocol (PPP), Status: Recommended Standard.
o NTCIP Document 2104 NTCIP Ethernet, Status: Recommended Standard.

SSI is also currently compliant with the following NTCIP Standards of Compliance:
e NTCIP 1201: 1997

SSI complies with all mandatory conformance groups and several optional
conformance groups.

*  NTCIP 1204: 1998

SSI complies with all mandatory conformance groups and several optional
conformance groups.

e NTCIP 1101: 1997
SSI complies with STMF Level 1

SSI is compliant with the following NTCIP Application Levels, for Required NTCIP
Functions:

* Application Level: SSI complies with STMF Level 1
* Transport Level:

e SSI complies with NTCIP Document 2201 TP-Null when the subnet
level profile is PMPP.

e SSI complies with NTCIP Document 2202 NTCIP TP-Internet
(UDP/IP) transport profile when the subnet level profile is PPP,
SLIP, or Ethernet.
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* Subnet Level

» SSI complies with the NTCIP Document 2103 NTCIPinPt Point Protocol except
PPP authentication. It supports data rates of 12400, 4800, 9600, 19200, 38400,
57600, and 115200 bits per second.

* SSI complies with the NTCIP Document 2101 SP-PMERBR standard. It supports
data rates of 1200, 2400, 4800, 9600, and 19268(bitsecond.

* SSI complies with the NTCIP Document 2104, NTCIReEnet.

eSSl supports SLIP for RS-232 router interface cotioes.

* NTCIP Document 2202 NTCIP TP-Internet (TCP/IP ar@RJP), Status:
Recommended Standard.

e NTCIP Document 2103 NTCIP Point-to-Point Proto&tiatus: Recommended
Standard.

e NTCIP Document 2104 NTCIP Ethernet, Status: RecordateStandard.
Information Level

 The NTCIP-ESS RPU supports all mandatory objectdlghandatory conformance
groups as defined in 1201 and 1204

Optional NTCIP Function Supported:

» Global Configuration Conformance Group

* Global Time Management Conformance Group

* Global PMPP (when PMPP is the sub network profile)

» ESS Configuration

* ESS Location

* Pressure

e Wind Data

» Basic and Enhanced Temperature Data — SSI cursuplports 1 Air Temp sensor

» Basic Precipitation Data

» Standard Precipitation Data

» Enhanced Precipitation Data

* Solar Radiation

» Visibility Data — SSI does not presently suppod tull range of the visibility
situation object.

» Standard and Enhanced Pavement Sensor Data

 The NTCIP-ESS RPU supports up to 16 surface sei@arged and 8 wireless)

» Standard and Enhanced Sub-Surface Sensor Data

* The NTCIP-ESS RPU supports up to 16 sub surfatsose (8 wired and 8 wireless)

* MIB files - SSI will supply the following MIB files

» Standard Device MIB files and Manufacturer spedili@ files as necessary.
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